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The present invention provides compounds of the formula A^-Q-Ar^-Y-R-Z and pharmaceutical^ acceptable salts thereof wherein 
Ar and Ar 2 are optionally substituted aryl moieties, Z is an optionally substituted nitrogen-containing moiety which may be an acyclic, 
cyclic or bicyclic amine or an optionally substituted monocyclic or bicyclic nitrogen-containing heteroaromatic moiety; Q is a linking group 
capable of linking two aryl groups; R is an alkylene moiety; Y is a linking moiety capable of linking an aryl group to an alkylene moiety 
and wherein Z is bonded to R through a nitrogen atom. The compounds and pharmaceutical compositions of the present invention are useful 
in the treatment of inflammatory diseases which are mediated by LTB4 production, such as psoriasis, ulcerative colitis, IBD and asthma. 
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1. 1 X ] As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. | 1 As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. [ ] No required additional search fees were umely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



| | The additional search fees were accompanied by the applicant's protest 
|"X"| No protest accompanied the payment of additional search fees. 
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The expression "an LTB4 mediated Inflammatory disease" 1s not a proper 
definition of a therapeutic application, because 1t 1s not Immediately 
clear which Inflammatory diseases are LTB4 mediated. In view of the 
large number of compounds defined In subjects 2 and 3, the search was 
limited to the compounds mentioned by the name 1n the claims. 
Moreover, 1n view of the numerous embodiments represented by the 
variable formula (I) the search for such subject matter may be 
restricted for reasons of economic feasibility. In particular, the 
subject matters of claims 16,20,38,42,51,55,62,66,73,77,82,86,88,92, 
94,110,114,132,136,145,149,156,160,171,176,180,182,186 represent further 
Inventions 1n this sense. 
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YES 1. Claims 88,92,94,182,186,188 and partially 1-13,17,22-35,39,44-48 52,57- 
59,63,68-70,74,79,83,89-91,93,95-107,111,116-129,133,138-142,146,151- 
153,157,162-164,168,173,177,183-185,187: Pharmaceutical compositions 
comprising phenylmethyl- or phenyloxy- (both optionally substituted with fluorine 
at the 3- or 4-posidon)-4-phenyloxy-(ethyl- or propyl- or butyl-)-amine derivatives 
of formula (I), and their use in relation to their anti-inflammatory activity. 

YES 2. Claims partially 1-12,14,18,21-34,36,40,43-47,49,53,56-58,60,64 67- 
69,71,75,78,80,84,87,89-91,93,95-106,108,112,115-128,130,134 137- 
141,143,147,150-152,154,158,161-163,165,169,172,174,178,181,183-185,187: 
Pharmaceutical compositions comprising 2- or 3-thienylmethyl- -4-phenyloxy- 
(ethyl- or propyl- or butyl-)-amine derivatives of formula (I), and their use in 
relation to their anti-inflammatory activity. 

YES 3. Claims partially 1-12,15,19,22-34,37,41,44-47,50,54,57-58,61,65,68- 
69,72,76,81,85,93,95-106,109,113,116-128,131,135,138-141,144,148,151- 
152,155,159,162-163,166,170,175,179,187: Pharmaceutical compositions 
comprising 5-<phenylmethyl>-thien-2-yl-amiiie derivatives of formula (I), and their 
use in relation to their anti-inflammatory activity. 
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T.T&. HTOROT-Xflg TKgTPTTOR PHARMACEUTICAL CQMPQB3 



zma °» aa ™vmioK 

This invention relates generally to anti- 
5 inflammatory compounds and pharmaceutical compositions, 
and more particularly to anti-inflammatory compounds 
and compositions which are capable of inhibiting 
leukotriene A 4 hydrolase. 

LTA^ hydrolase is a requisite enzyme in the 
10 biosynthetic pathway leading to LTB 4 formation. 1TB 4 is 
a proinflammatory compound. R. Lewis, et al., N. Engl. 
J. Med. 323, 645-655 (1990) have demonstrated that LTB 4 
is a potent granulocyte agonist inducing chemotaxis, 
aggregation, degranulation, adherence and priming of 
15 inflammatory cells for induction by other agonists. 

Binding of LTB 4 to receptors is stereospecif ic with two 
distinct classes of binding sites. A. Lin, et al., 
Prostaglandins 28, 837-849 (1984). A high affinity 
site [4-5X10" 10 M] mediates chemotaxis and chemokinesis 
20 while lower affinity sites [0.6-SxlO* 7 M] stimulate 
granular secretion and oxidative burst. The LTB 4 
receptor is associated with a GTP-binding protein that 
regulates affinity and transduces signals. T. Schepers, 
et al., J. Biol. Chem. 267, 159-165 (1992). Elevated 
25 LTB 4 levels have been reported for many diseases. Most 
prominently, elevated LTB 4 levels have been correlated 
to the pathology of inflammatory bowel disease (IBD) 
including Crohn's disease and ulcerative colitis and in 
psoriasis. P. Sharon, et al. , Gastroent. 86, 453-460; 
30 K. Lauritsen, et al., Gastroent. 95, 11-17 (1989); S. 

Brain, et al.. Sr. J. Pharm., 83, 313-317 (1984). Other 
properties of LTB 4 which may contribute to disease 
processes are: stimulation of mucus secretion; 
stimulation of cytokine production; and the ability to 
35 act synergistically with other inflammatory mediators 
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such as prostaglandins and cysteinyl leukotrienes 
thereby amplifying the inflammatory process. 

B. Samuelsson, et al., J. Biol Cham. , 264, 19469- 
19472 (1989) have shown that LTB 4 biosynthesis from 
5 arachidonic acid involves the action of 2 enzymes, 5- 
lipoxygenase [5-LO] and LTA 4 hydrolase. 5-LO transforms 
arachidonic acid to 5-HPETE and subsequent formation of 
LTA 4 , which is an unstable ally lie epoxide intermediate 
which is enzymatically hydrolyzed by LTA 4 hydrolase to 

10 form the dihydroxy acid LTB 4 . 

LTA 4 hydrolase is distinct from cytosolic and 
microsomal epoxide hydrolases based on strict substrate 
requirements, product formation [5(S),12(R) vs. 
5(S),6(R) for mouse liver cytosolic epoxide hydrolase, 

15 and lack of inhibition by inhibitors of cytosolic 
epoxide hydrolase. LTA 4 hydrolase appears to be 
ubiquitously distributed in mammalian tissues even in 
cell types that do not express 5-LO, suggesting the 
importance of transcellular metabolism of LTA 4 . While 

20 peptidomimetic compounds such as bestatin and captopril 
have been shown to exhibit LTA 4 hydrolase inhibitory 
activity, they are not able to satisfy the requirement 
of a small organic compound which is capable of 
cellular penetration. It would therefore be very 

25 advantageous to be able to provide low molecular weight 
inhibitors of LTB 4 biosynthesis which preferably exhibit 
oral activity in vivo at desirably low concentrations. 



gfflBin Q f thf invention 
30 Applicants have now discovered that compounds of 

the formula I 

Ar'-Q-AZ^-Y-R-Z 

(I) 

and pharmaceutical^ acceptable salts and stereoisomers 
35 thereof possess LTA 4 hydrolase inhibitor activity, 
wherein: 
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Ar l is an aryl moiety selected from the group consisting 
of: 

(i) phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 

5 the group consisting of CI, Br, F, CF 3 , lover 

alkyl, lover alkoxy, NHj, NO, and OH; 

(ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 

(iv) 2- or 3-thienyl, and 
10 (v) 2- or 3-furyl; 

Ar 2 is an aryl moiety selected from the group consisting 



15 




Q is selected from the group consisting of: 

(i) -0-, 

(ii) -CH,-, 
20 (iii) -OCH 2 -, 

(iv) -CHjO-, 

(v) -NH-; 
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15 



- 4 - 

(Vi) -NHCHj-, 
(Vil) -CHjNH-, 
(Viii) -CP,-, 

(ix) -CH-CH-, 

(x) -CBjCH,-, and 

(xi) carbon-carbon single bond; 

Y is selected from the group consisting of 

(i) -O-, 

(ii) -S-, 

(iii) -NH-, 

(iv) -S(O)-, and 

(v) -S(Oj)-; 

r is selected from the group consisting of: 

(i) linear or branched Cj-Q alkylene; or 

(ii) C(R W >(R M )-<CH»>.? «* 

Z is selected from the group consisting of: 



r 1 V-Wn r~\ 



COzH 

I 



or 



a monocyclic or bicyclic heteroaromatic 
moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5- or 6-membered ring and the 
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bicyclic heteroaromatic moiety comprises a 
fused 9- or io-membered ring; 

wherein R 1 and R 2 are independently selected from 
5 the group consisting of: 

(i) H, 

(ii) lover alkyl or allyl, 

(iii) benzyl, 

(iv) -(CH 2 ),COR 15 , 

10 (v) N N 

— (CHjJj— l| 

N N 

H 

(Vi) -(CH^.-OH 
R 3 and R 4 are independently H or lower alkyl; 

15 

R 5 and R 6 are independently selected from the group 
consisting of: N ^ 

(i) H, (vi) -< 1 • 

N N 

20 t*-OH 

(ii) -OH or =o, (Vii) — < , 

NH 

(iii) -(CHjJ.cor 15 , (viii) — <' 



25 



30 



NH2 



— *A 0 

(iv) -(CH^.CONHtCH^COjR 1 *, (ix) HM-^ : 



(v) -NHR 17 , 



R 7 is H, halogen, lower alkyl, lower alkoxy, nitro, 
hydroxy, or R 7 taken together with R 10 is an alkylene 
group having one or two carbon atoms; 



35 



R 8 and R 9 are independently H, halogen, lower alkyl, 
lower alkoxy, NBj, N0 2 or OH; 
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r>° is H, lower alkyl, or R w taken together with R 7 is an 
alkylene group having one or two carbon atoms; 



r" is H or lower alkyl; 



5 



15 



20 



r" is selected from the group consisting of: 

(i) H, 

(ii) -OH or «o, 

(iii) -{CHjhCOR 15 , 

10 (iv) -(CH 2 ).CONH(Ca^ 2 ) k CO J R , ^ 

(v) -NHR"; 

r» and R M are independently hydrogen, -(CH 2 ).COR u , 
provided that at least one of R ,s and R M is hydrogen; 

R ,s is -OR 1 *, -NHR 16 or -NHNH,; 
r" is H, lower alkyl or benzyl; 
r» is H, lower alkyl, benzyl, -COR 16 or -CONH 2 ; 

X' is \|Rie . -S-» or wherein R u is H, lower 

/ 

alkyl, -CONH 2 , CSNH 2 , -COCH, or -SOjCH,; 
25 a and b are independently integers of from 0 to 5,- 
rn is 1, 2 or 3; 
n is 0, 1, 2 or 3; 
p is 1 or 2; and 
q is 1, 2 or 3; 



30 
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provided however that where R is C(R 10 ) (R'VCCHj)., and 
r'° taken together with R 7 forms an aUcylene group having 
one or two carbon atoms, then -Ar s -Y-R is 




5 wherein X is -CH- or -N-, and r is 1 or 2, further 
provided that wherein R 1 , R 2 or both R 1 and R 2 are 
-(CHjJ.COR 15 , then a is not O. 



10 n«fc»ll«a P aacrintiow at tha Invention 

In one of its embodiments, the present invention 
entails compounds of the formula I 

15 Ar'-Q-Ar'-Y-R-Z 

(I) 

and pharmaceutical^ acceptable salts and stereoisomers 
thereof, wherein: 

Ar 1 is an aryl moiety selected from the group consisting 
20 of: 

(i) phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 
the group consisting of CI, Br, F, CF„ lower 
alkyl, lower alkoxy, NH„ NO, and OH; 
25 (ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 
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(iv) 2- or 3-thienyl, and 

(v) 2- or 3-furyl; 

Ar 1 is an aryl moiety selected from the group consisting 



of: (i) 



(ii) 



s 



and 



(iv) 



q is selected from the group consisting of: 

10 (i) ~°-> 

(ii) -CH,-, 

(iii) -OCHj- , 

(iv) -CHjO- , 

(v) -NH-; 
15 (Vi) -NHCH 2 - , 

(vii) -CH 2 NH- , 

(viii) -CF,-, 

(ix) -CH-CH-, 

(x) -CH,CHj-, and 

20 ( X i) carbon-carbon single bond; 



Y is selected from the group consisting of 
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(i)-O-, 
(ii> -S-, 

(iii) -NH-, 

(iv) -S(O)-, and 

(v) -S(0,)-; 

R is selected from the group consisting of: 

(i) linear or branched alkylene; or 

(ii) CO^HR'VCCH,).; and 

Z is selected from the group consisting of: 



R 3 




I 



(vii) a monocyclic or bicyclic heteroaromatic 

moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5- or 6-membered ring and the 
bicyclic heteroaromatic moiety comprises a 
fused 9- or 10 -member ed ring; 

wherein R 1 and R J are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower alkyl or allyl, 

(iii) benzyl. 
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(iv) -(CH,).C0R U , 
(V) H M 

(Vi) -(CH,).OH^ 
5 r j and R 4 are independently H or lower alkyl; 

r* and R« are independently selected from the group 
consisting of: 
(i) H, 



10 



< vi) — <_i • 

N U 



(ii) -OH, «0, or -(CH2),OH 

15 (iii) -(CH,).COR u , (viii) 

(iv) -(CH,).CONH(CH,) k C0^ 16 , (ix) 

(V) -NHR 17 , 



(vii) 



NH 

y 



N-OH 



NH2 




20 

R' is H, halogen, lower alkyl, lower alkoxy, nitro, 
hydroxy, or R 7 taken together with R w is an alkylenyl 
group having one or two carbon atoms; 

r» and R» are independently H, halogen, lower alkyl, 
lower alkoxy, NH,, NO, or OH; 

r'° is H, lower alkyl, or R 10 taken together with R 7 is an 
30 alkylenyl group having one or two carbon atoms; 

r" is H or lower alkyl; 

r» is selected from the group consisting of: 

35 (i) *' 

(ii) -OH or -0, 

(iii) -(CH,).COR u , 
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( iv) - (CH,) .CONH (CH,) >CC^R M , 
(V) -NHR 17 ; 

r" and R' 4 are independently hydrogen, -(CH,).COR u , 
5 provided that at least one of R u and R M is hydrogen; 

R w is -OR", -NHR 16 or -NHNHj/ 

r' 6 is H, lower allcyl or benzyl; 

10 

R» 7 is H, lower alkyl, benzyl, -COR" or -CONH,; 

X 1 is \jRie , -S-, or -0-, wherein R rt is H, lower 

/ 

alkyl, -CONH,, CSNH,, -COCH, or -SO,CH,; 

15 

a and b are independently integers of from 0 to 5; 
m is l, 2 or 3; 
20 n is 0, 1, 2 or 3; 
p is 1 or 2; and 
q is 1, 2 or 3; 

25 

provided however that where R is C(R 10 ) (R'VfCH,)., and 
R'° taken together with R 7 forms an alkylenyl group 
having one or two carbon atoms, then -Ar'-Y-R- is 
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wherein X is -CH- or -N-, and r is 1 or 2, further 
provided that wherein Z is 

-NT 
5 * 

and R 1 and/or R 2 is -(CHjJ.COR 15 , then a is not O. 

In one of its embodiments the present invention 
entails compounds of formula I Ar'-Q-A^-Y-R-Z, wherein 
Z is an amine moiety of the formula 

10 R , 

— N N . 
R2 

In another of its embodiments the present 
invention includes compounds of formula I 
15 Ar'-Q-Ar'-Y-R-Z, wherein Z is 



20 



wherein R 3 , R 4 , R 5 and R* are defined as set forth 
hereinbefore. 

In another of its embodiments the present 
invention entails compounds of the formula Ar^Q-Ar^-Y- 



25 ©T 10.^ or ©"-0^ . then (A) ■> and ■> 

are not simultaneously H or lower alkyl; or (B) R J , R\ 
R 5 and R 4 are not simultaneously H. 

The compounds of the present invention, in several 
embodiments, may comprise a carboxylic acid or ester 
30 moiety. It will be appreciated by the art-skilled that 
a compound of the present invention comprising an ester 
moiety is readily converted, in vivo, especially when 
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administered orally, into its corresponding carboxylic 
acid form. The ester-containing compounds of the 
present invention are therefore prodrugs of their 
carboxylic acid form. 
5 In another of its embodiments the present 

invention concerns compounds of formula I 
Ar^Q-Ar^-Y-R-Z , wherein Z is a monocyclic or bicyclic 
heteroaromatic moiety having at least one heteroatom, 
the at least one heteroatom being nitrogen, wherein the 

10 monocyclic heteroaromatic moiety comprises a 5- or 6- 
membered ring and the bicyclic heteroaromatic moiety 
comprises a fused 9- or 10-membered ring. 

In another of its aspects the invention entails 
pharmaceutical composition comprising a 

15 pharmacologically effective amount of a compound of 
formula I and a pharmaceutical ly acceptable carrier. 

In still another of its embodiments the present 
invention involves a method for treating a mammal 
exhibiting an LTB4 mediated inf laiamatory condition 

20 comprising administering to the mammal a 

pharmacologically effective amount of a compound of 
formula I. 

The term "lower aDcyl" means straight or branched 
chain alkyl having 1 to 6 carbon atoms such as methyl, 
25 ethyl, propyl, butyl, pentyl, hexyl and the branched 
chain isomers thereof. 

The term " lower alicoxy" means straight or branched 
chain alkoxy having 1 to 6 carbon atoms such as 
methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy and 
30 the branched chain isomers thereof. 

The term "allyl" as used herein means the 1- 
propenyl radical, •CH J -CH 2 »CB J . 

The term "halo" means fluoro, cloro, bromo, or 

iodo. 

35 The phrase "monocyclic or bicyclic heteroaromatic 

moiety 91 having at least one heteroatom which is 
nitrogen, includes but is not limited to imidazole, 
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triazole, benzimidazole, imidazopyridine, 
triazolopyridine, thiazole, purine and the like. Such 
monocyclic and bicyclic heteroaromatic moieties having 
at least two nitrogen atoms may be bonded, in a 

5 compound of the present invention, through any of the 
nitrogen atoms, as will be appreciated by the person of 
ordinary skill in the art, to provide two or more 
conformational isomers. 

Such monocyclic heteroaromatic and bicyclic 

10 heteroaromatic compounds are included in the group of 
compounds referred to herein as "ZH", which group also 
includes non-aromatic compounds. Hon-aromatic 
compounds which are contemplated by reference to "ZH" 
include acyclic amines, monocyclic amines, and bicyclic 

15 amines as defined herein. A compound of formula I, 

which comprises a "Z moiety" may be readily formed by 
reacting a compound of the formula Ar'-Q-A^-R-Cl or Ar 1 - 
Q-Ar'-R-OTs with an amine or heteroaromatic compound, 
ZH. 

20 included within the classes and subclasses of 

compounds embraced by Formula I are isomeric forms of 
the described compounds including diastereoisomers, 
enantiomers and tautomeric forms of the described 
compounds. Pharmaceutically acceptable salts of such 

25 compounds are also included as well as pharmaceutically 
acceptable salts of such isomers and tautomers. 

In the structures herein a bond drawn across a 
bond in a ring indicates that the bond can be to any 
available atom of the ring structure. 

30 The expression "pharmaceutically acceptable salts" 

is intended to include those salts capable of being 
formed with the compounds of the present invention 
without materially altering the chemical structure or 
pharmacological properties thereof. Such salts include 

35 inorganic and organic cations or acid addition salts, 
such as sodium, potassium, calcium, ammonium, 
alkylammonium, quaternary ammonium, triethanolamine. 
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lysine, hydrochloride, hydrobromide, etc. veil known to 
those skilled in the art. The foregoing salts are 
prepared in the conventional manner by neutralization 
of the compounds of formula I with the desired base or 
5 acid. 

The compounds of the present invention can be 
administered to a patient in such oral dosage forms as 
tablets, capsules, pills, powders, granules, elixirs or 
syrups, as well as aerosols for inhalation. Likewise, 

10 administration may be effected intravascular ly, 

subcutaneously, or intramuscularly using dosage forms 
known to those of ordinary skill in the pharmaceutical 
arts. In general, the preferred form of administration 
is oral. An effective but non-toxic amount of the 

15 compound is employed in treatment. The dosage regimen 
utilizing the present compounds is selected in 
accordance with a variety of factors including the 
type, age, weight, sex and medical condition of the 
patient; the severity of the condition to be 

20 ameliorated; and the route of administration. A 

physician of ordinary skill can readily determine and 
prescribe a "pharmaceutically effective amount" of a 
compound of Formula I, that is, the effective amount of 
the compound required to prevent, treat or arrest the 

25 progress of the condition. Dosages of the compounds of 
the present invention will range generally between 0.1 
mg/kg/day to about 100 mg/kg/day and preferably between 
about 0.5 mg/kg/day to about 50 mg/kg/day when 
administered to patients suffering from allergic or 

30 hypersensitivity reactions or inflammation. The 

compounds may also be administered, transdermally or 
topically to treat proliferative skin conditions such 
as psoriasis. The daily dosage may be administered in 
a single dose or in equal divided doses three to four 

35 times daily. 

As used herein the phrase "LTA* hydrolase 
inhibitor 19 means a compound which is capable of 
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exhibiting an IC* of less than 1 mM in an in vitro 
assay employing 10 ng/ml of LTA» hydrolase enzyme 
(specific activity 600 nMoles LTB 4 /min/mg of enzyme) in 
the presence of 25 fM substrate (LTA«) in a total 

5 reaction volume of 100 Ml* 

in the pharmaceutical compositions and methods of 
the present invention, at least one of the active 
compounds of formula 1 or a pharmaceutical^ acceptable 
salt thereof will typically be administered in 
10 admixture with suitable pharmaceutical diluents, 

excipients or carriers (collectively referred to herein 
as "carrier" materials) suitably selected with respect 
to the intended form of administration, that is, oral 
tablets, capsules, elixirs, syrups and the like, and 
15 consistent with conventional pharmaceutical practices. 
For instance, for oral administration in the form of 
tablets or capsules, the active drug component may be 
combined with any oral non-toxic pharmaceutically 
acceptable inert carrier such as lactose, starch, 
sucrose, cellulose, magnesium stearate, dicalcium 
phosphate, calcium sulfate, mannitol and the like; for 
oral administration in liquid form, the active drug 
component may be combined with any oral non-toxic 
pharmaceutically acceptable inert carrier such as 
ethanol and the like. Moreover, when desired or 
necessary, suitable binders, lubricants, disintigrating 
agents and coloring agents can also be incorporated in 
the mixture. Suitable binders include starch, gelatin, 
natural sugars, com sweeteners, natural and synthetic 
gums such as acacia, sodium alginate, 
carboxymethylcellulose, polyethylene glycol and waxes. 
Lubricants for use in these dosage forms include boric 
acid, sodium benzoate, sodium acetate, sodium chloride 
and the like. Disintigrators include, without 
limitation, starch, methylcellulose, agar, bentonite, 
guar gum and the like. 



20 



25 



30 



35 
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By virtue of their activity as LTA 4 hydrolase 
inhibitors, the compounds of Formula I are useful in 
treating inflammatory conditions mediated by LTB 4 
production in mammals such as psoriasis, contact and 
5 atropic dermatitis, Crohn's disease, ulcerative 
colitis, inflammatory bowel disease, multiple 
sclerosis, ankylosing spondylitis arthritis, asthma and 
the like. Similarly, the compounds of Formula I can be 
used in preventing recurring inflammatory attacks. A 

10 physician or veterinarian of ordinary skill can readily 
determine whether a subject exhibits the inflammatory 
condition. A preferred utility relates to treatment of 
ulcerative colitis. 

Among the compounds of the present invention which 

15 possess LTA 4 hydrolase inhibiting activity are the 
following: 

1- [ 2- ( 4 -phenoxyphenoxy ) ethyl ] pyrrolidine ; 
1- [ 2 - ( 4 -pheny Imethy 1 ) phenoxyethy 1 ] pyrrolidine ; 
l-[2-[4-(2 -pheny letheny 1 ) phenoxy ] ethyl ] pyrrolidine ; 
20 3,- 1 2 - [ 4 - ( 4 -f luorophenoxy ) phenoxy ] ethyl ] pyrrolidine ; 

4 - [ [ 4 - [ 2 - ( 1-pyrrol idiny 1 ) ethoxy ] phenyl ] methyl ] thiazole ; 
l- [ 2- [ 4 - ( pheny lmethoxy) phenoxy ] ethyl ] pyrrolidine ; 

4- [ 4- [ 2- ( l-pyrrolidinyl) ethoxy ]phenyl ) benzoic acid; 
4 . [ 4 - £ 2 - ( l-pyrrolidinyl ) ethoxy ] phenoxy] benzoic acid ; 

25 5-phenoxy-2- [ 2- ( l-pyrrolidinyl) ethoxy ] pyridine ; 
1- [ 2 - [ 4 - ( 2 -pheny lethyl ) phenoxy ] ethyl ] pyrrolidine ; 
1- 1 2- [ 4- [ (dif luoro) pheny Imethy 1 ] phenoxy] ethyl ] - 
pyrrolidine; 

1- [ 2- [ 4 - (pheny Imethy 1 ) pheny Ithio ) ethyl ] pyrrolidine , 
30 monohydrochloride; 

1- 1 2- [ 4- (pheny Imethy 1) pheny Isulf inyl] ethyl ) pyrrolidine, 
monohydrochloride ; 

N- [ [ 4 - [ 2- ( l-pyrrol idiny 1 ) ethoxy ] phenyl ) methyl ] -3- 
pyridinamine; 
35 N-(4-phenoxyphenyl)-l-pyrrolidine ethanamine, 
monohydrochloride ; 

5- (pheny Imethy 1 ) -2- [ 2- ( l-pyrrolidinyl) ethoxy ] thiazole ; 
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l- [ 2- [ 2-f luoro-4- (pheny lnethyl) phenoxy] ethyl ] - 
pyrrolidine? 

1- [ 2- [ 3-f luoro-4- (pheny laethyl) phenoxy] ethyl ] - 
pyrrolidine; 

l- [ 2- [ 2-methyl-4- (pheny lmethyl) phenoxy ] ethyl] - 
pyrrolidine; 

l-[2-C2,6-difluoro-4-(phenylBethyl)phenoxy]ethyl)- 

^-r2-U-pyrrolidinyl)ethoxy]phenyl»ethyl]th^ 

5 . r 4 -r2-(l-pyrrolidinyl)ethoxy]phenyl]«ethyl]thiarole; 

methyl 5-(phenyl«ethyl)-2-C2-(l-pyrrolidinyl)ethoxy]- 

benzoate ; . 

3- r4-[2-(l-pyrrolidinyl)ethoxy]phenylmethyl]pyridine / 

4- [ 4- [ 2- ( l-pyrrolidiny 1) ethoxy Jpheny lmethy l]pyr idine ; 
. 1 _ [2 -[4-t (3-methoxyphenyl)methyl]phenoxy]ethyl]- 

pyrrolidine; 

l- 1 2 - [ 4 - [ 4 - (methoxypheny 1 ) methyl ] phenoxy ] ethyl ] - 
pyrrolidine; 

1- (2-[4-[ (2-methoxyphenyl)methyl]phenoxy]ethyl]- 

° i!^^4-n!',3-benzodioxol-5-yl)inethyl)phenoxy)ethyl]- 

2- U-l2Ml-pyrrolidinyl)ethoxy]phenyl»ethyl]quinoline; 

3- r 4 - [ 2- ( l-pyrrolidinyl) ethoxy Jpheny lmethyl ]quinoline ; 

5 i- 2-r4-r(2-thiophenyl)»ethyl)phenoxy)ethyl)pyrrolidine 
" x . 2 . [4 - l(3 .thiophenyl)methyl]phenoxy]ethyl]pyrrolidine 

1- r2.t4-[(2-furanyl)methyl]phenoxy]ethyl]pyrrolidine; 

2 -r4-[ (3-£uranyl)methyl]phenoxy)ethyl]pyrrolidine; 

2 - (t 4- [ 2-(l-pyrrolidinyl)ethoxy]phenyl)methyl]pyridine; 
30 l-l2-[4-[ ( 4-f luorophenyl)methyl]phenoxy]ethyl]- 

pyrrol idine; 

l- [ 2- [ 4- [ (4-chlorophenyl) methyl ] phenoxy ] ethyl] - 
pyrrolidine; 

1- [ 2- ( 4- [ ( 2-f luorophenyl) methyl ] phenoxy] ethyl ] - 

35 pyrrolidine; 

l-[2-(4-t (3-f luorophenyl)methyl]phenoxy]ethyl]- 

pyrrolidine; 
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1- [ 2- 1 4- [ ( 3 -chlorophenyl) methyl ] phenoxy) ethyl ) - 
pyrrolidine; 

1- [ 2- 1 1 5- (phenylmethyl) pyridin-2-yl) oxy ] ethyl) -4- 
piper idine-carboxamide ; 

5 1- [ 2- [ 4- (2-naphthalenyl) methoxy ) phenoxyethyl) - 
pyrrolidine; 

3- [ 4- [ 2- ( 1-pyrrolidinyl) ethoxy ] phenoxymethyl) quinoline ; 

2 - methy 1-4 - [ [ 4- [ 2- ( l-pyrrolidinyl) ethoxy ) phenoxy) - 
methyl )thiazole; 

10 l-[2-[4-C (4-bromophenyl)methoxy)phenoxy) ethyl) - 

pyrrolidine; 

l-[2-[4-[(2, 6-dichloropheny 1 ) methoxy ) phenoxy) ethyl ) - 
pyrrolidine; 

1- [ 2 - [ 4 - [ ( 4 -f luoropheny 1 ) methoxy ) phenoxy ) ethyl ) - 
15 pyrrolidine; 

1- [ 2 - [ 4 - [ ( 3 -chlorophenyl ) methoxy ) phenoxy ) ethyl ) - 
pyrrolidine; 

1 - [ 2 - 1 4 - ( ( 2 - f luoropheny 1 ) methoxy ) phenoxy ) ethyl ) - 
pyrrolidine; 

20 l-[2-[4-[ (2-chlorophenyl)methoxy)phenoxy)ethyl)- 
pyrrolidine; 

l-[2-[4-[ [ (3-trifluoromethyl)phenyl)methoxy)phenoxy)- 
ethyl) -pyrrolidine; 

1- 1 2- [ 4- [ (2-methylphenyl) methoxy ) phenoxy) ethyl ) - 
25 pyrrolidine; 

j. 1 2 - [ 4 - [ ( 3-f luorophenyl) methoxy) phenoxy ) ethyl ) - 

pyrrolidine; 

1- [ 2- [ 4- [ ( 4-methylphenyl) methoxy ) phenoxy ) ethyl ) - 
pyrrolidine; 

30 l-[2-[4-[ (4-methoxyphenyl)methoxy)phenoxy)ethyl)- 
pyrrolidine; 

1- [ 2- [4- [ ( l-naphthyl) methoxy ) phenoxy ) ethyl ] pyrrolidine ; 
1- [ 2 - [ 4 - [ ( 2-thiopheny 1) methoxy ) phenoxy ) ethyl ) - 
pyrrolidine; 

35 methyl-l- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ) -2S- 

pyrrolidine-2-carboxylate, monohydrochloride, hydrate; 
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1- [ 3- [ 4- (pheny Unethyl) phenoxy J propyl ) -4 -piper idine- 
carboxamide; 

N- [ 1- [ 2- [ 4 - (pheny lmethyl ) phenoxy) ethyl ] pyrrolidin-3 -yl ) 
acetamide, monohydrochloride; 
5 phenylmethyl i-[3-[4-(phenylmethyl)phenoxy)propyl)-L- 

prolinate; 

l- [ 2- [ 4- t ( 2-thiophenyl) methyl] phenoxy ] ethyl-4- 
piperidine-carboxamide ; 

1- [ 2- [ 4 - [ ( 3 -thiopheny 1) methyl ] phenoxy ) ethyl ] -4- 
10 piper idine-carboxamide; 

l-[2-[4-[ (2-thiazolyl)methyl]phenoxy]ethyl]-4- 
piper idine-carboxamide ; 

1- [ 2 - [ 4 - [ ( 4-methoxypheny 1 ) methyl ] phenoxy ] ethyl ] -4- 
piper idine-carboxamide ; 
15 l-(2-[4-[ (4-f luorophenyl)methyl]phenoxy)ethyl]-4- 

piper idine-carboxamide ; 

N- [ 1- [ 2 - [ 4 - (phenylmethy 1 ) phenoxy ] ethyl ) piper idin-4 -yl ] - 
acetamide; 

N- [ 2 - [ 4 - (pheny lmethyl) phenoxy ] ethyl ] cyclohexanamine , 
20 monohydrochloride; 

H- [ 2 - [ 4 - (pheny lmethyl ) phenoxy ] ethyl ] cyclopentanamine , 
monohydrochloride ; 

1- [ 2 - [ 4 - (pheny lmethyl) phenoxy) ethyl ) piper idine-- 
carboxamide; 

25 1- 1 2- [ 4- (pheny lmethyl) phenoxy ] ethyl ) -3 -piper idine- 
carboxamide; 

1- ( 3- [ 4 - (pheny lmethyl) phenoxy ) propyl ) -3-piperidine- 
carboxamide; 

ethyl-1- [ 2- ( 4- (pheny lmethyl) phenoxy ) ethyl] -4- 
30 piper idine-carboxy late, monohydrochloride; 

8- [ 2- ( 4- (pheny lmethyl) phenoxy ) ethyl ] -1 , 4-dioxa-8- 
azaspiro (4.5) -decane , monohydrochloride ; 

1- ( 2- [ 4- (pheny lmethyl) phenoxy ) ethyl) -4 -piper idinol , 
monohydrochloride ; 

35 N- ( 1- [ 2- ( 4- (phenylmethyl) phenoxy ) ethyl)piper idin-4-y 1 ) - 

2 - benzo ( b ) f urancarboxamide ; 
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ethyl 3-[ [ [l-[2-[4-(phenylmethyl)phenoxy]ethyl)~ 
piper idine-4 -yl ] -car bony 1 } amino] propanoate ; 
1- [ 3- (4 -phenoxyphenoxy ) propyl ) -3 -piper idinecar boxamide ; 
1- [ 3 - ( 4 -phenoxyphenoxy) propyl ] -4 -piper idinecar boxamide ; 
5 1- [ 2- (4 -phenoxyphenoxy ) ethyl ] -4-piperidinecarboxamide ; 
1- [ 2- ( 4 -phenoxyphenoxy ) ethyl ] -3-piperidinecarboxamide ; 
ethyl i-[2-(4-phenoxyphenoxy)ethyl)-4-piperidine- 
car boxy late , monohydr ochlor ide ; 

N-methy 1- 1- [ 2 - ( 4 -phenoxyphenoxy) ethyl ] -4 -piper idine- 
1 0 car boxamide ; 

4 - [ 2 - [ 4 - ( pheny Imethy 1 ) phenoxy ] ethyl ) morpho 1 ine , 
monohydr ochlor ide ; 

1- [ 3 - [ 4 - ( pheny Imethy 1 ) phenoxy ] propyl ] pyrrol idine ; 
1 , l-dimethy lethy 1 1- [ 3 - [ 4 - (pheny Imethy 1 ) phenoxy ] - 
15 propyl )-L-prolinate; 

pheny Imethy 1 3-[ [3- [4- (pheny Imethy 1) phenoxy] propyl ]- 
amino ] propanoate ; 

methyl 4-oxo-l- [ 3-[4- (pheny Imethy 1) phenoxy ] propyl ] - 
piper idine-3 -car boxy late; 
20 1 , l-dimethy lethy 1 1- [ 3 - [ 4- (pheny Imethy 1 ) phenoxy ] - 
propyl ] piper idine-4-carboxy late ; 

ethyl N- [ 3 - ( 4 - ( pheny Imethy 1 ) phenoxy ] propyl ] gly cinate ; 
ethyl 3-( [3-[4-(phenylmethyl)phenoxy]propyl)amino]- 
propanoate; 

25 phenylmethyl 3-[ [ 2- [4- ( pheny Imethy 1) phenoxy] ethyl )- 
amino ) propanoate ; 

methyl 3-[ [3-[4-(phenylmethyl)phenoxy]propyl]amino]- 
propanoate; 

1 , l-dimethylethyl 3- [ [ 3- [ 4- (phenylmethyl) phenoxy ] - 
3 0 propyl ) amino ] propanoate ; 

ethyl 1- [ 3 - [ 4 - (phenylmethyl ) phenoxy ] propyl ] piperidine- 
3-carboxy late ; 

ethyl 1- ( 2- [ 4- (phenylmethyl ) phenoxy ] ethyl] -3 -piper idine 
car boxy late; 

35 ethyl beta-[ [ 2- [4- (phenylmethyl) phenoxy) ethyl] amino] -3- 
pyr idinepropanoate ; 
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ethyl 3- [ 4- C 4 - (pheny lmethy 1) phenoxy ] buty lamino ] - 
propanoate; 

phenylmethyl 3-[ ^-^-(phenylaethyljphenoxyjbutyl]- 

amino] -propanoate; 
5 ethyl 3-[t5-t4-(phenylmethyl)phenoxy)pentyl]amino]- 

propanoate; 

methyl i- [ 2- [ 4- (phenylmethyl) phenoxy] ethyl) -3- 
pyrrolidineacetate; 

methyl i-[2-(4-(phenylmethyl)phenoxy)ethyl)-3- 

10 pyrrolidinecarboxylate; 

l-[hexahydro-4-t2-[4-(phenylmethyl)phenoxy)ethyl]- 

pyrazin-l-yl]-ethanone, monohydrochloride; 
l- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl] -4-piperidine- 
carbonitrile, monohydrochloride; 
15 l-t [2,3-dihydro-5-(phenylmethyl)benzofuran-2-yl]- 
methyl)-4-piperidinecarboxamide; 

ethyl 1- [ [ 2 , 3-dihydro-5- (phenylmethyl) benzo[b] f uran-2- 

yl)methyl)-4-piperidine carboxylate, monohydrochloride; 

(+) -1- [ [ 2 , 3 -dihydro-2-methyl-5- (phenylmethyl) benzo [ b] - 
20 furan-2-yl)methyl] pyrrolidine, monohydrochloride; 

(+)-l-t [ 2,3-dihydro-3-methyl-5-(phenylmethyl)benzo[b)- 

furan-2-yl)inethyl]-4-piperidinecarboxamide; 

2 , 3-dihydro-5- (phenylmethyl) -2- ( i-pyrrolidinylmethyl) - 

f uro ( 2 , 3-b] -pyridine , dihydrochloride ; 
25 (+ )-l-[[5-(phenylmethyl)furot2.3-b)pyridin-2-yl)- 

methyl)-4-piperidine carboxamide; 

l-[[2,3-dihydro-5-phenoxybenzotb)furan-2-yl)methyl)- 
pyrrol idine , monohydrochloride ; 

!- [ [ 2 , 3 -dihydro-5-phenoxybenzo(b) f uran-2-yl)methyl-4- 
30 piper idinecarboxamide; 

ethyl l-t (2,3-dihy<iro-5-phenoxybenzo[b)furan-2-yl) - 
methyl ] -4 -piper idinecarboxy lata , monohydrochloride ; 
(+) -l-t [3 * 4-dihydro-6- (phenylmethyl) -2H- 
benzopyran-2-yl)»athyl]-4-pi P eridine, monohydrochloride 

35 carboxamide; 

1- ( 1 2 , 3-dihydro-5- (phenylmethyl) benzo (b) f uran-2-yl ] - 
methyl ) -M-methy 1-4 -piper idine carboxamide ; 
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!- [ ( 2 , 3-dihydro-5-phenoxybenzotb] f uran-2-yl) methyl ] -N- 
»ethyl-4-piperidinecarboxamide; 
2S-alpha-methyl-l- [ 2- [ 4- (phenylmethyl) phenoxy ) - 
ethyl ] -4-alpha-pyridinecarboxamide ; 
5 H-methyl-l-C2-[4-(phenylmethyl)phenoxy]ethyl)- 

4 -piper idinecarboxamide ; 

[ [2 , 3-dihydro-5- (phenylmethyl) benzof uran-2 -y 1 ] xaethy 1 ] - 
1-pyrazinecarboxamide ; 

4- t2-[4-(phenylBethyl)phenoxy)ethyl)-4H-imida80[4,5-b]- 
10 pyridine; 

l- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl ] -lH-imidazo [ 4 , 5-b ] - 
pyridine; 

3-t2-[4-(phenylmethyl)phenoxy}ethyl)-3H-imidazo[4,5-b]- 
pyridine; 

15 1- [ 2- [4- (phenylmethyl) phenoxy ] ethyl] -lH-benzimidazole ; 

5- ( 2-[4-(phenylmethyl)phenoxy)ethyl)-5H-imidazo[4,5-c)- 

pyridine, hydrate; 

l-t2-(4-(phenylmethyl)phenoxyJethyl]-lH-i»idazo[4,5-c]- 
pyridine; 

20 3-[2-[4-(phenylmethyl)phenoxy]ethyl]-3H-imidazo[4,5-c]- 
pyridine; 

3- [ 3- 1 4- (phenylmethyl) phenoxy ) propyl ) -3H-imidazo [4 , 5-b] 
pyridine; 

l-[3-[4-(phenylmethyl)phenoxy]propyl)-lH-imidazo[4,5-b) 
25 pyridine; 

l-(2-(4-(phenylmethyl)phenoxy]ethyl]-lH-pyrrolol[3,2-b) 
pyridine; 

i-[3-(4-phenoxyphenoxy)propyl)-lH-benzimidazole; 
l- [ 2- ( 4-phenoxyphenoxy ) ethyl ) -lH-benzimidazole ; 
30 1- [ 2- ( 4- (phenylmethoxy ) phenoxy Jethyl) -iH-benz imidazole ; 
3- C 2- [ 4- (phenylmethoxy) phenoxy ) ethyl ) -3H-imidazo [ 4 , 5-b) 
pyridine; 

1- [ 2- [ 4- (phenylmethoxy ) phenoxy ) ethyl ) -lH-imidazo [ 4 , 5-b) 
pyridine; 

35 4- [ 2- [ 4- (phenylmethoxy ) phenoxy ) ethyl ) -4H-imidazo [ 4 , 5-b) 
pyridine; 
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3 - [ 2 - [ 4 - (pheny lmethoxy ) phenoxy) ethyl) -3H-imidazo [ 4 , 5-c] 
pyridine; 

1- [ 2- [ 4- (pheny lmethoxy ) phenoxy) ethyl) -lH-imidazo[ 4 , 5-c] 
pyridine; 

5 5-[2-[4- (pheny lmethoxy ) phenoxy) ethyl ) -5H-imidazo [ 4 , 5-c ) 
pyridine; 

3 - [ 2- ( 4-phenoxyphenoxy ) ethyl ] -3H-imidazo [ 4 , 5-b] pyridine ; 
1- [ 2 - ( 4 -phenoxyphenoxy ) ethyl ) -lH-imidazo [ 4 , 5-b) pyridine ; 

4 - [ 2- ( 4 -phenoxyphenoxy) ethyl ) -4H-imidazo [ 4 , 5-b) pyridine ; 
10 5- [2- (4-phenoxyphenoxy) ethyl) -5H-imidazo [ 4 , 5-c)pyridine ; 

1- [ 2- (4-phenoxyphenoxy) ethyl ) -lH-imidazo [ 4 , 5-c) pyridine ; 
3 - [ 2 - ( 4 -phenoxyphenoxy ) ethyl ] -3H-imidazo [ 4 , 5-c ] pyridine ; 

3 - [ 3 - ( 4 -phenoxyphenoxy ) propyl ] -3H- imidazo [ 4 , 5-b ) - 
pyridine; 

15 1- [ 3- (4-phenoxyphenoxy) propyl) -1H- imidazo [ 4 , 5-b] - 
pyridine; 

4- [ 3- (4-phenoxyphenoxy) propyl] -4H- imidazo [ 4 , 5-b] - 
pyridine; 

3- [ 3 - (4-phenoxyphenoxy) propyl ) -3H- imidazo [ 4 , 5-c ) - 
20 pyridine; 

1- [ 3 - ( 4 -phenoxyphenoxy) propyl ) -1H- imidazo [ 4 , 5-c ] - 
pyridine; 

5- [ 3- ( 4 -phenoxyphenoxy) propyl ] -5H- imidazo [ 4 , 5-c ] - 
pyridine; 

25 !-[2-[4- (pheny lmethyl ) phenoxy ] ethyl ) - lH-imidaz ole , 
monohydrochloride ; 

2 , 3 , 6 , 7-tetrahydro-l , 3-dimethyl-7- [ 2- [ 4- (pheny lmethyl) - 
phenoxy ) ethyl] -lH-purine-2 , 6-dione; 
3 - [ 2 - [ 4 - ( 4 -f luor ophenoxy ) phenoxy ] ethyl ) -3H-imidazo- 
30 [ 4 , 5-b) pyridine ; 

1- [ 2- [4- ( 4 -f luor ophenoxy ) phenoxy ) ethyl] -lH-imidazo- 
[4, 5-b) pyridine; 

3 - [ 2 - [ 4 - ( 4 - f luor ophenoxy ) phenoxy ] ethyl ] -3 H- imidazo- 
[4, 5-c] pyridine; 
35 i-[2-[4-(4-fluorophenoxy) phenoxy ]ethyl)-lH- imidazo- 
[4, 5-c) pyridine; 
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5- [2- [ 4- (4-f luorophenoxy ) phenoxy) ethyl ) -5H-imidazo- 
[4, 5-c) pyridine; 

3 - [ 3- [ 4 - (phenylmethy 1 ) phenoxy ] propyl ) -3H-imidazo [ 4 , 5-c ) 
pyridine; 

1- [ 3- 1 4 - (pheny lmethy 1 ) phenoxy ) propyl ) -lH-imidazo [ 4 , 5-c ] 
pyridine; 

5- 1 3 . [ 4- (pheny lmethyl) phenoxy ) propyl ] -5H-imidazo [ 4 , 5-c ] 
pyridine; 

7- [ 2- [ 4- (pheny methyl) phenoxy ) ethyl ] -7H-purine; 
9- [ 2- [4- (pheny lmethyl) phenoxy ) ethyl] -9H-purine; 
1- [ 2- [ 4 - (pheny lmethyl) phenoxy ) ethyl ] -1H -purine ; 
3- [ 2- [ 4- (pheny lmethyl) phenoxy ) ethyl ] -3H-purine , 
monohydrochloride ; 

3- [ [ 2 , 3-dihydro-5- (pheny lmethyl) benzo [b] f uran-2-yl } - 
methyl ] -3H-imidazo [ 4 , 5-b) pyridine , monohydrochloride ; 

1- ( [ 2 , 3-dihydro-5- (pheny lmethyl) benzo [b] f uran-2-yl] - 
methyl ] -lH-imidazo[ 4 , 5-b] pyridine ; 

4- [ [ 2 , 3-dihydro-5- (pheny lmethyl) benzo ( b) f uran-2-yl] - 
methyl ]-4H-imidazo[ 4 , 5-b) pyridine, hydrochloride; 

3- [ [2 , 3-dihydro-5- (pheny lmethyl) benzo(b) f uran-2-yl) - 
methyl ] -3H-1 , 2 , 3-triazolo [ 4 , 5-b] pyridine ; 

2- [ ( 2 , 3-dihydro-5- (pheny lmethyl) benzo [b] f uran-2-yl) - 
methyl ] -2H-1 , 2 , 3-triazolo [ 4 , 5-b] pyridine ; 

1- [ [ 2 , 3-dihydro-5- (pheny lmethyl) benzo [b] f uran-2-yl ] - 
methyl-lH-1 , 2 , 3-triazolo(4 , 5-b)pyridine; 

2- [ [2 , 3-dihydro-5- (pheny lmethyl) benzo [b] f uran-2-yl) - 
methyl ) -2H-1 , 2 , 3-triazolo [ 4 ■, 5-c ] pyridine , 
monohydrochloride ; 

1- [ [ 2 , 3-dihydro-5- (pheny lmethyl) benzo [ b) f uran-2-yl ] - 
methyl ) -1H-1 , 2 , 3-triazolo ( 4 , 5-c] pyridine , 
monohydrochloride ; 

!_ [ 2-( 4 - (pheny lmethyl) phenoxy ] ethyl ) -lH-benz imidazole- 
S-amine; 

1- [ 2- ( 4 - (pheny lmethyl) phenoxy ) ethyl ) -lH-benz imidazole- 
S-amine; 

1- [ 2- [ 4- (phenylmethy 1) phenoxy ] ethyl ) -lH-imidazo [ 4 , 5-b) • 
pyridinium 4-oxide; 
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3- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl) -3H-imidazo[4 , 5-c) 
pyridinium, 5-oxide; 

1- [ 2- [ 4- (phenylmethyl ) phenoxy ] ethyl ] -lH-imidazo [ 4 , 5-c] 
pyridinium, 5-oxide; 

l- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl) -2-pyrrolidine- 
methanol , aonohydrochloride ; 

1- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ) -3-pyrrolidinol ; 
hexahydro-1- [ 2 - [ 4 - (phenylmethyl ) phenoxy ) ethyl ) -1H- 
azepine, monohydrochloride; 
l- [ 2 - [ 4 - ( phenylmethyl ) phenoxy ] ethyl ) azocine , 
monohydrochloride ; 

2 . 5- dimethyl-l- [ 2- [ 4 - (phenylmethyl ) phenoxy) ethyl ) - 
pyrrolidine, monohydrochloride? 

2S- (methoxymethyl ) -1- [2- [ 4- (phenylmethyl ) phenoxy] - 
ethyl] pyrrolidine, monohydrochloride; 
!_ £ 2 - [ 4 - (phenylmethyl ) phenoxy ) ethyl ) piper idine , 
monohydrochloride ; 

2 . 6- dimethy 1-1- [ 2 - [ 4 - (phenylmethyl ) phenoxy ] ethyl ] - 
piper idine , monohydrochloride ; 

1- [ 2 - [ 4 - (phenylmethyl ) phenoxy ) propyl ] piperidine , 
monohydrochloride ; 

hexahydro-1- ( 2- [4- (phenylmethyl ) phenoxy ] propyl ) -1H- 
azepine, monohydrochloride; 

[ 2 - [ 4 - ( phenylmethyl ) phenoxy] butyl ) pyrrol idine , 
monohydrochloride ; 

2 - [ 4 - ( phenylmethyl ) phenoxy ] ethyl ] -1- ( 2 -phenylmethyl ] - 
pyrrol idine , monohydrochloride ; 

ethyl beta- [ [ 3 - [ 4 - (phenylmethyl ) phenoxy ] propyl ] amino ) - 

4- pentynoate; 

ethyl beta- [ [ 2 - ( 4 - ( phenylmethyl ) phenoxy ] ethyl ) amino ] - 
4-pentynoate; 

phenylmethyl 3-( (3-[4-(phenylmethyl)henoxy]propyl] 

( 2 -propeny 1 ) amino ] propanoate ; 

ethyl [ 1 4 - 1 4 - ( phenylmethyl ) phenoxy ) butyl ] - 

( 2 -propenyl ) amino ] propanoate ; 

ethyl 3 - [methyl- ( 3 - [ 4 - (phenylmethyl ) phenoxy ] propyl ] - 
amino ] propanoate ; 
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methyl 3-tmethyl(3-[4-(phenylmethyl)phenoxy)propyl)- 
amino ) propanoate , hydrate ; 
ethyl 3-[ I3-[4-(phenylmethyl)phenoxy)propyl) 
(pyridin-3-ylmethyl) amino) propanoate ; 
5 ethyl [methyl(4-[4-(phenylmethyl)phenoxy)butyl]amino)- 

propanoate, triethylamine salt; 

1, i-dimethyl-3-t t3-[4-(phenylmethyl)phenoxy)propyl3 
amino ] propanol ; 

phenylmethyl 2 , 2-dimethyl-3-[methyl [ 3- [ 4- (phenylmethyl) 
10 phenoxy ) propyl ] amino ) propanoate ; 

1- 1 2- [ 4- (phenylmethyl) phenoxy ) ethyl] -4-piperidine- 
carboxylic acid hydrazide; 

N- C 2 - ( aminocarbony 1) ethyl )-l-[2-[4- (phenylmethyl ) - 
phenoxy) ethyl ] -4-piperidinecarboxamide ; 
15 N-methyl-3-t [3-t4-(phenylmethyl)phenoxy)propyl)amino]- 

propanamide ; 

3- [ [ 3- (4- (phenylmethyl) phenoxy )propyl) amino )propanamide ; 
1- (4-morpholinyl) -3- [ [3- [4- (phenylmethyl) phenoxy) - 
propyl ) amino ]- 1-propanone ; 
20 1- [ 2- [ 4 - (phenylmethyl) phenoxy ) ethyl ) -3 -pyrrolidine- 
carboxamide ; 

1- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ) -3 -pyrrol idine- 
acetamide; 

[ 1- 1 2- ( 4- (phenylmethyl) phenoxy ) ethyl ) -2S-pyrrolidin-2- 
25 yl)methyl N-phenylcarbamate; 

1- [2- [ 4- (phenylmethyl) phenoxy ) ethyl ] -4-piperidine- 
carboxylic acid, monohydrochloride , hydrate? 

1- [ 3- [ 4- (phenylmethyl) phenoxy ] propyl ] -2S-pyrrolidine-2- 

carboxylic acid; 
30 3-( [3-[4-(phenylmethyl)phenoxy]propyl)amino)propanoic 

acid; 

2- methyl-3- [methyl [ 3- ( 4- (phenylmethyl) propyl ] amino) - 
propanoic acid; 

3 ..[ [4-[4- (phenylmethyl)phenoxy)butyl)amino)propanoic 
35 acid; 

3- (methyl ( 3- [4- (phenylmethyl) phenoxy )propyl) amino) - 
propanoic acid; 
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l- [ 2- [ 4 - (pheny lnethyl) phenoxy ) ethyl ] -3-pyrrolidinamine , 
dihydrochlor ide ; 

N- [ l- [2- [4- (phenylmethyl) phenoxy ) ethyl]pyrrolidin-3-yl3 
urea; 

5 alpha-chloro-N- [ 1- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl] pyr 
rolidin-3-yl] acetamide, monohydrochloride; 
l- [ 2 - [ 4- (phenylmethyl) phenoxy] ethyl ] -4-piperidinamine ; 
N-[ 1- [ 2-[4- (phenylmethyl) phenoxy ) ethyl ]piperidin-4-yl]- 
urea; 

10 hexahydro-l- [2-[4- (phenylmethyl) phenoxy ) ethyl ] pyrazine , 
dihydrochlor ide; 

hexahydro-4- [ 2- ( 4- (phenylmethyl) phenoxy ) ethyl] - 

1- pyraz inethioamide ; 

hexahydro-4- [ 2- ( 4 - (phenylmethyl ) phenoxy ] ethyl ) - 
IS l-pyrazinecarboxamide; 

hexahydro-l-methylsulf onyl-4- [ 2- ( 4- (phenylmethyl) - 
phenoxy ] ethyl ) pyraz ine ; 

N- 1 2-alpha-methy 1-1- [ 2- [ 4- (phenylmethyl ) phenoxy ] ethyl ] - 
piperidin-4-beta-yl ) acetamide ; 
20 4-hydroxy-cis-2-methyl-l- ( 2-( 4- (phenylmethyl) phenoxy ] - 
ethyl ) piperidine , monohydrochloride ; 

2- [4- (phenylmethyl) phenoxy Jethanamine, 
monohydrochloride ; 

(+) ethyl 2-methyl-l- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl] - 
25 piper idine-4-carboxy late; 

phenylmethyl 3-[ [ 3- (4-phenoxyphenoxy) propyl) amino] - 
propanoate; 

phenylmethyl 3- [methyl [ 3- (4-phenoxyphenoxy) propy 1) - 
amino ] propanoate ; 
30 methyl 8-[2-[4-(phenylmethyl)phenoxy)ethyl]-8- 
azabicyclo (3.2.1) octane-3-carboxy late ; 

3- ( (3- (4-phenoxyphenoxy)propyl)amino)propanoic acid; 
ethyl i-[ 2- (4-phenoxyphenoxy) ethyl ]piperidine-4- 
acetate, monohydrochloride; 

35 ethyl i-[2-((5-(phenylmethyl)thien-2-yl]oxy]ethyl)- 
piperidine-4 -carboxy late ; 
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3-[»ethyl[3-(4-phenoxyphenoxy)propyl)a»ino]propanoic 

phlnylmethyl 3-[ t 4-(4-phenoxypbenoxy)butyl)amino)- 
propanoate; 

5 5-[i-(2-[4- (pheny lmethyl) phanoxy ] ethyl] piper idin-4-yl] - 
lH-tetrazole; 

(cis) -2R, 6-dimethyl-l- [ 2- [4- (pheny lmethyl) phenoxy ] - 
ethyl)piperidine-4-carboxamide; 

3 -r [4 -(4-phenoxyphenoxy)butyl]amino)propanoic acid; 
0 ethyl i- [ 2-[4-[[3-fluorophenyl)»ethyl]phenoxy]etbyl]- 
piperidine-4-carboxylate; 

ethyl i-I2-[4- (2-thienylmethyl) phenoxy ] ethyl] - 
piper idine-4-carboxy late ; 

3-t [3-C4-C (4-f luorophenyl)»athyl]phenoxy)propyl]- 
L5 methylamino]propanoic acid, monohydrochloride; 

methyl 3- t methyl[3- t 4-(2-thienylmethyl)phenoxy)propyl)- 

amino) propanoate; 

3- [methyl [ 3- ( 4- < 2-thienylmethyl) phenoxy Jpropyl] amino] - 
propanoic acid, monohydrochloride; 
20 1- [ 2- (4-phenoxyphenoxy) ethyl) piperidine-4-carboxy lie 
acid, monohydrochloride; 

methyl 3-t3-(4-[ (4-f luorophenyl)methyl)phenoxy)propyl)- 
methy lamino ] propanoate ; 

ethyl l-[2-[4-[ (4-f luorophenyl)methyl]phenoxy)ethyl]- 
25 piper idine-4-carboxylate; 

ethyl 1- (2-( 4- (3-thienylmethyl) phenoxy ) ethyl] - 
piperidine-4-carboxylate; 

methyl 3-[methyl[3-[4-(3-thienylmethyl)phenoxy]propyl)- 

amino ) propanoate ; 
30 5- ( 2-methy l-l- [ 2- [ 4- (pheny lmethyl) phenoxy ] ethyl) - 
piperidin-4-yl)-lH-tetrazole, monohydrate; 
methyl 3- 1 1 3- ( 4 - (4 -f luorophenoxy ) phenoxy ) propyl ] - 
methylamino]propanoate ; 

l-(2-[4-((4-fluorophenyl)methyl]phenoxy)ethyl)- 

35 piperidine-4-carboxylic acid, monohydrochloride; 

l-(2-(4-(3-thienylmethyl)phenoxy)ethyl)piparidine-4- 

carboxylic acid, monohydrochloride; 
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3- [methyl [3-[4- ( 3 -thieny lmethyl ) phenoxy] propyl) amino ] - 

propanoic acid, monohydrochlor ide; 

ethyl 1- [ 2- [ 4- (4-f luorophenoxy) phenoxy ) ethyl ) - 

piper idine- 4 -carboxy late , monohydrochlor ide ; 
5 i-[2-[4-(4-fluorophenoxy)phenoxy]ethyl)piperidine-4- 

carboxylic acid, monohydrochlor ide; 

l-[2-[4-[ (3-f luor opheny 1 ) methyl ) phenoxy ] ethyl ] -4 - 

carboxylic acid, monohydrochlor ide; 

5-phenylmethyl-2-[2- (1-pyrrolidinyl) ethoxy] pyridine; 
10 methyl (cis) -2R, 6-dimethyl-l- [2- [4- (phenylmethyl) - 

phenoxy J ethyl ) piper idine-4-carboxy late ; 

ethy 1 3 - [ [ 4 - [ 4 -phenoxyphenoxy ] butyl ) amino ) propanoate ; 

1- [ 2- [ 4- ( 2 -thieny lmethyl) phenoxy ] ethyl] piper idine-4- 

carboxylic acid, monohydrochlor ide. 
15 The compounds of the invention are prepared from 

readily available starting materials by any of the 

following alternate processes in a conventional manner. 

The following reaction schemes describe methods which 

can be employed for preparing the compounds of formula 
20 I, including starting materials, intermediates and 

reaction conditions. The following terms, as used 

herein, have the definitions which are given in the 

table below. 



25 
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NMMO 
Me 

5 SitBuMe, 

nBuLi 

THF 

EtjO 

EtOH 
10 Pd/C 

TPA 

EtjSiH 

TBAF 

DMF 
15 nBu 4 NBr 

TsCl 

TsO 

MeOH 
20 AcOH 

Bn 

DEAD 

Ph 3 P 

MCPBA 
25 LAH 

TsOH 

IDA 

DSC 

nBuOH 
30 TFAA 

Me 3 SnN 3 

TMS 

ACjO 

Ac 

35 EtOAc 
Hep 
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DEFINITIONS 

N-methylmorpholine-N-oxide 
methyl 

t-butyldimethylsilyl 

n-butyllithium 

tetrahydrofuran 

diethyl ether 

ethyl alcohol 

palladium on carbon 

trif luoroacetic acid 

triethylsilane 

tetrabutylammonium fluoride 

dimethylformamide 

tetra-n-butylammonium bromide 

tosylchloride or p-toluenesulfonyl 

chloride 

tosylate or p-toluenesulf onate 
methyl alcohol 
acetic acid 
benzyl 

diethylazodicar boxy late 

triphenylphosphine 

metachloroperbenzoic acid 

lithium aluminum hydride 

tosic acid or p-toluenesulf onic acid 

lithium diisopropylamide 

disuccinylcarbonate 

n-butyl alcohol 

trif luoroacetic anhydride 

trimethyl-tin azide 

trimethyl silyl 

acetic anhydride 

acetate 

ethyl acetate 

heptane 
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Preparation of the compounds of formula I may be 
accomplished via one or more of the synthetic schemes 
which are set forth hereinafter. 

Schemes 1-4 depict various methods for preparing 
substituted phenols of the formula Ar'-Q-Ar^OH, wherein 
Ar l and Ar*are independently phenyl, substituted phenyl, 
pyridyl or thienyl moieties. 





a) nBUJ. 7HF. -7St; A/iCHO. 

b) Ar*LiorAriMgBr.Et 2 0.-7fift. 

c) EtOH NaBHU. 

d) EtOK4%PdC.H2 0rCH2Cb.TFA.E^SiK 
ei) BBr 3 ,CH2Cb,-7tft. 

•J) TOF.TBAF. 



PCT/US95/12367 

WO 96/10999 

- 34 - 

scheme 1 shows methods for producing compounds of 
the formula At'-ch^-OH wherein Ar* is a phenyl 
B oiety. scheme 1 shows two related precursor compounds 
(lf 2 ) which may be employed as a starting material. 
5 compound 1 is an alkylated or silylated derivative of 
" p-bromophenol. A convenient starting materxal 1 is 1- 
D romo,4-methoxyphenol (i.e., R is methyl). On the other 
hand, compound 1 may be readily provided by silylation 
of p-bro»ophenol with t-butyldiphenylsilyl chloride or 
10 other silylating agents (see, Example 2) . In either 
event, compound 1 may be reacted with tert-butyl 
lithium in an ethereal solvent at low temperature, such 
as in THF at -78*C, and quenched with an arylaldehyde 
(Ar'CHO) to yield compound 3. Similarly, starting from 
15 compound 2, a p-methoxybenzaldehyde or a silylated 
derivative of p-hydroxybenzaldehyde (see, Example 1) 
Bay be employed. Compound 2 may be reacted with an 
aryl lithium (Ar 1 Li) or aryl magnesium bromide (Ar MgBr) 
to yield compound 3. Regardless of which route is 
20 chosen, compound 3 is reduced, e.g., by hydrogenation 
over palladium on carbon or with triethylsilane, to 
provide compound 4. Compound 4 is readily deprotected 
using TBAP in THF (desilylation) or using BBr, in 
methylene chloride at -78 'C (dealfcylation) to provide 

25 compound 5. , 
compounds 5 of the formula at'-CH^-OH, wherein 
Ar^ is a para-halogen-substituted phenyl moiety, such 
compounds are preferably provided by sodium borohydride 
reduction of a compound 6 to provide compound 3, 

30 followed by hydrogenation as described above to afford 
compound 5* 
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Schema 2 



10 



PL 



a.b. 



R 9 




a) AfiCOCI.CH2Cb. Pyridine. R 9 

b) ACb. 1«fC.5irtn. 

c) NaBhVEtOH. 

d) 7FA,CH2Cb.EbSIK 



Scheme 2 depicts the preparation of compounds of 
formula Ar'-CHj-Ar^-OH wherein -Ar'-OH is a substituted 
phenol R*(R»)PhOH and R* and R* are as defined 
hereinbefore. In this reaction sequence, the 
substituted phenol 7 is reacted with a suitable aryloyl 
chloride to give the intermediate aryloyl ester (not 
shown) which is heated to a temperature of about 160 *C 
in the presence of A1C1, to promote Fries rearrangement 
which affords the desired compound 8, having the 
specifically substituted Ar 2 moiety. Compound 8 may be 
reduced utilizing the two-step reduction sequence 
15 (Scheme 1, steps (c) and (d)) to provide compound 9. 
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Scheme 3 

Ari-OH 8 » Ari-OAf2-OMe — An-On^OH 

5 

a) KOH, kAra-OMe, Cu 9 , 160 tf. 

b) CH2Cl2.BBr3,-78ft. 

Scheme 3 shews a general method for the 

10 preparation of phenols of the formula Ar'-O-Ar'-OH 
wherein Ar 1 is a substituted phenol. Ar 1 may be any 
substituted arylphenol which is capable of reacting 
with 4-iodoanisole in an Ullman coupling reaction. 
See, A. Moroz, et al., Russ. Chem. Rev. 43, 679 (1974). 

15 The Ullman reaction is carried out conventionally in 
the presence of activated copper or copper iodide at a 
temperature of about 150 *C to 200 *C. A particularly 
preferred substituted phenol for providing compounds of 
the present invention having a substituted Ar' moiety is 

20 4-f luorophenol. 
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10 




11 



15 

a) AnOH,CuI,K2C03. 

b) 4N-H2SO4, NaNO* 

20 Scheme 4 shows a synthesis for making compounds of 

the formula Ar'-O-pyridyl-OH (i.e., Ar 2 is pyridyl) . In 
the reaction, 2-amino-5-bromopyridine is combined with 
an excess of a suitable phenol (Ar^H) and coupled 
utilizing the Ullman reaction, essentially as described 

25 with reference to Scheme 3, to provide the 

aminopyridine derivative 10. Compound 10 is diazotized 
with sodium nitrite/H 2 S0 4 /H 2 0 and decomposed to afford 
compound 11. 



30 
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SShfflfi 5 



AT1-Q-AT2-YH 
12 



where Q*CH 2 .O.CH20 

_CH=CH— , NH or — C— 
and Y ■ -O-: -NH- or -S- . 



R» 



a) CMoroethylaminoakyl. DMF, K2CO3 - 50-8CP C. 

o 

b) where Q=J^ 



1) NaBhU 

2) EtaSiH 



5 



10 



15 
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Scheme 5 shows the preparation of compounds of the 
general formula Ar'-Q-Ar'-Y-R-Z (Formula I) from 
compounds of the formula Ar , -Q-Ar 1 -YH (12) (wherein R is 
ethylene, Y is -0-, -NH- or -S-, R* and R 2 * are 
5 independently hydrogen or lower alkyl, and wherein Ar 1 , 
Q, Ar 2 , and Z are previously defined) . Compounds of the 
formula Ar , -Q-Ar J -YH may be made in accordance with 
Schemes 1-4 or may be obtained commercially, including 
4-hydroxydiphenylmethane, 4-hydroxybenzophenone, 4- 
10 benzyloxyphenol, etc. 

A compound of the formula Ar , -Q-Ar a -YH (12) may be 
converted into a compound of the present invention via 
alkylation with any of a variety of 

chloroethylaminoalKyl analogs, wherein the aminoalkyl 
15 moiety may be cyclic or acyclic. Where Q is carbonyl, 
the carbonyl moiety of compound 13 is reduced to -CH 2 - 
as depicted in steps (c) and (d) of Scheme 1 to afford 
compound 14. 
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15 
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Scheme 6 

■ a . 



Ar> 



16 



15 



20 



Ari^W^^R^X X = CI OTs 
Wm M = CM 



17 



18 

a) Ethylene Carbonate, DMF, nBuaNBr, 140 1. 

b) TsCI, Pyridine, CH2CI2, 0°C (m *0). 

c) NaH,DMF,CrOfl^Br. 50°C. 

d) DMF, K2CO3, ZH, wherein Z is defined hereinbefore. 
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10 



15 



20 



Scheme 6 shows a presently preferred method for 
preparing compounds of the formula Ar'-Q-Ar'-O-R-Z, 
wherein R is a linear alkylene moiety. Scheme 6 depicts 
alternate reaction pathways for adding an alkylene 
linker moiety, R (as defined in formula I) to the 
phenolic hydroxyl group of compound 15, which alkylene 
linker terminates in a reactive halogen or tosylate 
group. In the pathway which provides compound 17 
wherein R is ethylene (i.e., R provides a 2 carbon 
linker) compound 15 is reacted with ethylene carbonate 
in DMF in the presence of nBi^NBr to give compound 1« 
which is subsequently reacted with tosylchloride in 
dichloromethane and pyridine to provide compound 17 
wherein X is -OTs. 



Where R is a C,-C 6 alkylene moiety, compound 15 is 
reacted with CH,C1- (CH,) .-CH 2 Br (wherein m is 1-4) in the 
presence of DMF and NaH to provide compound 17 wherein 
X is CI. 

compound 17 is reacted with a nitrogen containing 
compound of the formula ZH in DMF at 60- in the 
presence of KjCO,, to give compound 18, wherein Z is an 
acyclic amine moiety, a monocyclic or bicyclic amine 
moiety or a monocyclic or bicyclic heteroaromatic 
25 moiety as defined hereinbefore with reference to 
compounds of Formula I. 
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Scheme 7 



'^^ Br CuO m 



so 



1) 2nBuLi/THF 

2) Ari-CHrBr 



TsCI 
pyridine 



21 



2H, K2CO3 
DMF 60°C. 



m = (M 
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scheme 7 describes a method for making compounds 
of the Formula I wherein ArHs thiophene. The 
synthesis entails reaction of 2-bromothiophene or 2- 
iodothiophene with a terminally substituted diol of the 
5 formula CH,OH- (CH^.-CHjOH wherein m - 0-4. Such diols 
include ethylene glycol, 1,3 propanediol, 1,4 
butanediol and 1,5 pentanedipl and 1,6 hexanediol. The 
reaction is carried in the presence of copper (II) 
oxide in the diol as solvent at 120 *C to afford 

10 compound 19. Compound 19 is lithiated on the thiophene 
ring with nBuLi (2 equivalents) in THF at -78°C to 
produce the corresponding 5-lithio anion of compound 19 
which is then quenched with a suitable 
arylmethylbromide (Ar'CHjBr) , for example, 

15 benzylbromide, to afford compound 20, which may be 
converted into compound of Formula I via tosylatibn 
followed by displacement as described in Scheme 6 (20 - 
21 - 22). 



20 



WO 96/10999 



PCT/US95/12367 



- 44 - 

Scheme 8 




a) HzMKPdCBOH 

b) NaHDMF.An^HlBr. 



Scheme 8 describes the synthesis of compounds of 
5 Formula I wherein -Q-Ar*- is "-CHjO-phenyl-" and Ar 1 may 
be any of a variety of aryl moieities (see, for 
example. Table 13 1 ♦ The synthesis starts with a 
compound of Formula I wherein Ar ! -Q- is Ph-CH 2 -0- (23), 
and debenzylates the compound, employing Hj, 4% Pd/C, 

10 EtOH, to afford intermediate phenol 24 which is 

alkylated in the presence of NaH in DMF with any of a 
variety of arylmethy bromides to afford compound 25. 
Suitable arylmethy lbromides include, but are not 
limited to the arylmethy lbromides enumerated with 

15 reference to Scheme 7. 
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Scheme 9 




a) Ari, AlCfe, Benzene. 7<fC. 

b) HO-R-Z, Benzene, NaH. 
C) ElOH, NaBhU. 

d) 4% Pd/C, MeOH/40%AcOH. 



Scheme 9 generally depicts methods for preparing 
compounds of Formula I wherein Ar 3 is a 2,5- 

25 disubstituted pyridinyl moiety. Such compounds of the 
present invention may be prepared starting from the 
acid chloride of 2-chloro-5-pyridine-carboxylic acid. 
The acid chloride 26 is combined with a suitable aryl 
compound (Ar 1 ) and reacted under Friedel-Crafts 

30 acylation conditions to provide the chloropyridinyl 

containing ketone 27, which is reacted with a suitable 
hydroxyalkylamine of the formula HO-R-Z, wherein R and 
Z are as defined hereinbefore, to yield compound 28 
which is subject to a 2-step reduction (shown in steps 

35 (c) and (d) of Scheme 1) to provide compound 29 which 
is a compound of Formula I. 
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Scheme IP 



BnO^^OH 

30 



31 R 2 ? 



33 R 21 »2 R21 



An-Q-Af*— 0^^^\^Rs 



34 R 21 



a) TsCI, Pyridine, CH2CI2 

b) DMF,K 2 C03 

c) H2/Pd,EtOH 

d) Afi-Q-Ar2-OH,DEAD,Ph3P,"mF. 
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Scheme 10 describes preparation of a variety of 
compounds of the formula HO-R-Z 33 wherein R is 
aUcylene and Z is defined hereinbefore* These 
compounds may be employed in the methods described in 
5 Scheme 9, step b. In Scheme 10, a benzyloxyalcohol 30 
is converted into the corresponding tosylate 31 by 
reaction with tosylchloride in the presence of pyridine 
and methylene chloride at O'C which is reacted with a 
secondary amine of the formula 

15 

in DMF at 60 # C, in the presence of KjCOj to provide 
compound 32. Compound 32 is hydrogenated [Hj/Pd, 
ethanol] to afford compounds of the formula HO-R-Z 
(33) , wherein R is aDcylene, and coupled to compounds 
20 of the formula Ar ! -Q-Ar*-OH (see schemes 1-4) in the 
presence of diethylazodicarboxylate (DEAD) and 
triphenylphosphine in THF (O. Mitsunoba, Synthesis, 1, 
(1981)) to provide compound 34 which is a compound of 
Formula I. 

25 In another of its embodiments the present 

invention entails the compound of the formula 



30 



wherein r is 1 or 2, and Ar\ Q, X and Z are as defined 
hereinbefore. In this embodiment of the invention the 
compounds are rotationally constrained by fusion of a 
35 portion of the linker group R to the Ar 2 moiety through 
a 5- or 6-membered fused ring (i.e., dihydrobenzofuran 
or t etr ahy dr obenz opyr an ) . 
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..(1) ^k^Br.NaH.DW 

(2) A 230°C. 

(3) CHCb mCPBA. 

b. TsCI pyridine. CHjCb. b°C. 
C. ZH, DMF, K 2 COs. 




Ra«H, tower afcyL 



10 



15 



With reference to Scheme 11, compound 35 is 
alkylated in DMF in the presence of sodium hydride with 
allylbromide or a 2-methyl substituted allylbromide to 
afford the corresponding O-allyl ether (not shown) , 
which is heated to 230»C in a Claissen rearrangement 
reaction, followed by oxidative cyclization with 
metachloroperbenzoic acid (mCPBA) in chloroform to 
yield the alcohol 3«. Alcohol 3 6 is reacted with tosyl 
chloride in pyridine/methylene chloride mixture at O'C 
to afford the corresponding tosylate 37, which is then 
condensed (in DMF in the presence of potassium 
carbonate) with a primary or secondary amine, ZH, or an 
aromatic nitrogen containing heterocycle, ZH, wherein Z 
is define hereinbefore to afford compound 38 which is a 
compound of formula I. 
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d. (1) SCVpyridine.THF; 
(2) LAH. 

e. mCPBA.CHCb.tfC. 

f. TsOH, CHCb- 

g. TsCI. pyridine. CH2CI2. 0t. 

h. ZH.K2CO3.DMF. 
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Scheme 12 shows a method for preparing compounds 
of the present invention from phenols of the formula 
35. Phenol 35 can be transformed into 
tetrahydrobenzopyran analogs via the following six-step 
5 (steps (a) -(f)) procedure. In step (a), the phenol 35 
is converted into its corresponding diethylcarbamate 39 
employing diethylcarbamoylchloride, KH, and DMF. In 
step (b) , the diethylcarbamate compound 39 is then 
ortho-lithiated (sec.butyllithium, Et,0, TMEDA) and 
10 quenched with DMF to afford aldehyde 40. The 

aldehyde 40 is reacted with allylmagnesium bromide in 
step (c) and the resulting alcohol 41 is reduced and 
deprotected in step (d) utilizing sulphur- 
trioxide/ pyridine in THF, followed by addition of 
15 lithium aluminum hydride to afford phenol 42 , which is 
substituted with but-3-ene in the position ortho to the 
phenolic hydroxyl. Phenol 42 is oxidatively cyclized 
in two steps, via epoxide 43 utilizing mCPBA in CHC1„ 
followed by acid-catalyzed epoxide ring opening with 
20 tosic acid in CHCl, in step (f) to afford the 

tetrahydrobenzopyran containing alcohol 44. Alcohol 44 
nay be further converted into compounds of the formula 
I, via formation of the corresponding tosylate 45, 
followed by displacement with compounds of the formula 
25 ZH, as described in Scheme 6. 
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Sfihsms 13 



16 



Ari-Q-Ar2-O^^ 0H 

48 




10 K 

Ar»-Q-Ara-a — D 



15 



a) THF, NaH, tBUryforomoacetate. 

b) THF, LAH. 

c) THF, LDA, -78°C; R»X, wherein 
20 R23 is lower alkyl or benzyi and 

X is Br or I 
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Scheme 13 represents an alternative procedure to 
that shown in Scheme 6 for attaching an hydoxyethylene 
moiety to phenols of the formula A^-Q-Ar^-OH (15) . In 
the methods depicted in Scheme 13, phenol 15 is 
5 alkylated with t-butylbromoacetate in THF in the 

presence of sodium hydride to yield t-butyl ester 47, 
which is then reduced with LAH in THF to afford the 
hydroxyethylene substituted analogs, Ar l -0-Ar 2 -0-CH 2 CH 2 - 
0H 40. 

10 In an analogous reaction sequence, t-butyl ester 

47 may be alpha-alkylated via reaction with IDA in THF 
at -78 # C, followed by quenching with an alkylhalide 
(R*X) at -78*C. The resulting alpha-substituted ester 
49 is reduced (LAH in THF) to afford compound 50 having 

15 a branched alkylene moiety. 

The synthetic route described in Scheme 13 
provides compounds which may be employed in steps (c) 
and (d) of Scheme 6 to provide compounds of Formula I 
having a linear or branched alkylene moiety. 



20 
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Scheme 14 



JL_^ An-Q-Af^-O' 



FP° R2D 

X>. . JO 

■ 0 t" " t 



R = H. CM,, CHjCH, or benzyl 



a) TFA.cHjCb.MeOH. L 

b) Disucdnytearbonate, DMF, Pyridine, hn *» 

c) THF, LAH. W 

R» R» 
wherein UN 1 does not contain functional^ 

V 

reactive towards LAH reduction. 
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Scheme 14 describes yet another synthetic pathway 
utilizing t-butyl ester ii as a starting material for 
the preparation of compounds of Formula I. Here, the 
t-butyl ester is deprotected with trif luoroacetic acid 
in methylene chloride to afford the corresponding acid 
51 which is then coupled to an amine compound of the 



amide 52. As depicted, R» and R 21 are independently 
hydrogen or alkyl and optionally the defined amine may 

10 be a cyclic amine. Amide 52 may be reduced with 

lithium aluminum hydride in THF to give compound 53, 
provided that neither R»nor R 51 is (nor comprises) a 
functional moiety, such as an amide, ester, nitrile or 
the like, which is reactive toward LAH. Compound 53 is 

15 a compound of formula I. 




using DSC in pyridine and DMF to yield 
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a) ChloroacetyicHoride, CHfeCfe/Pyndine, rfC. 

b) DMF, NaH. 

c) LAH.THF. 



wherein NT %l does not contain functionafity 
reactive towards LAH redudioa 



Scheme 15 depicts a preferred method for preparing 
compounds of Formula I which comprise sterically 
hindered amines such as 2,6-dimethylpiperidine, 2,5- 
5 dimethylpyrrolidine and the like. In this method, the 
sterically hindered amine is acylated with 
chloroacetylchloride in methylene chloride/pyridine at 
o'c to afford <x-chloroamide 54. Alkylation of a phenol 
of the formula A^-Q-Ar^-OH with the oc-chloroamide 54 
10 [DMF, NaH] affords amide 55. Provided that the amide 
group of compound 55 is the only moiety which is 
reactive toward LAH, reduction of compound 55 with LAH 
in THF provides a compound 56 which is a compound of 
Formula I. 



15 
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- 56 - 

ssbara ifi 



„ OMe 



1' 



\|/n 

w * M CHO 



n=1-4 



10 



a. DMF.NaH. er^f 0 ***. 



OMa 



b. *mF,H20,catT$OH. , 
c EtOH. KOH. NaBHaCN; hn^ . 

R» 

Scheme 16 describes yet another method for 
preparation of compounds of Formula I in which compound 
15 is alkylated with a bromodimethyl acetal (60) in DMF 
in the presence of NaH to afford acetal 57. Subsequent 
deprotection with toluene-4 -sulfonic acid in THF/H,0 
affords intermediate aldehyde 58 which is reductively 
aminated [EtOH, KOH, NaBH,CN] with an amine of the 
formula HNR'R 1 to afford compound 5» which is a 
compound of Formula I. 
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An-Q-AH-O^^,^/ 01 (m»1-3) 

IMeNHj (40% aq) - 100 fold exc 
IHF.rota 

| <s^O,Bn or ^cp^e 



Ari^ra^^^^/N^^goj^ (R*«)- Bn. bvwrikyl 



R-Bn 



R-Me 

HCI(BN) 

THF A 



-HCI 



5 
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Scheme 17 shows a preferred method for preparing 
compounds 63 and 64 employing an intermediate chloride 
60 as an alternative to using the corresponding 
tosylate. Compound 60 is aminated with a 100-fold 
5 excess of methylamine in acetonitrile at 60 *C - 70 'C to 
afford secondary amine 61. While compound 61 is a 
compound of Formula I, compound 61 may be further 
elaborated by reaction with a benzylacrylate ester or a 
methylacrylate ester to provide compound 62 which is 

10 also a compound of Formula I. Where the ester 62 is a 
benzyl ester, it may be converted into its 
corresponding acid 63 by hydrogenation (Hj/Pd/EtOH at 2 
psi) ; and where ester 62 is alkyl ester, it may be 
converted into its corresponding acid as the 

15 hydrochloride salt 64 via hydrolysis with 6N HC1 in THF 
at 60°C. 

Among the preferred compounds of the present 
invention are those in which the nitrogen-containing 
moiety (i.e., Z, as defined herein) comprises at least 
20 one polar moiety, such as a carboxylic acid or ester 
moiety or a carboxamide, acylhydrazide, alkylamide or 
alanineamide moiety or the like. 
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An-Q^O«-N /V ^ XO,Ra4 R*CHO NaCNBHg Ar^OAi90«-M^ V ^ COjRa4 



M«MgBr 




tr 



r 25 - alkyl, branched alkyl, aryl. 

Scheme 18 illustrates further modification of a 
5 compound 65 which is also referred to herein as a 0- 
alanine-based compound of Formula I. Compound 65, 
which is representative, is reductively aminated with a 
C,-C 4 aldehyde or ketone included but not limited to 
formaldehyde, acetaldehyde, 1-propanal, acetone, 
10 methyl-ethyl ketone and the like to provide compound 66 
which is a compound of Formula I. Compound 66 may 
optionally be converted tertiary alcohol 67 (also a 
compound of Formula I) by reaction with methylmagnesium 
bromide in ether at 0°C. 

15 



20 



25 
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fipheme 19 



W^fi-&*-H\7n^ CHsI Me Me 



Me THF " 



I 



Me 

Mel-CHsl M 



5 scheme 19 illustrates a method for introducing one 

or two methyl substitution (s) into the backbone of the 
0-alanine moiety of compound 62. Compound 62 may be 
sequentially alpha-methylated by reaction with LDA in 
THF at -78 *C followed by quenching with methyliodide to 

10 afford compound 68 or compound 69. 
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Schemes 20 and 21 show modification of a compound 
70 comprising an ester-containing Z group to produce 
compound 71 or compound 72 possessing a variety of 
polar substitutions. 



5 
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Scheme 20 



•) 




OjEt 



b) ~t/"""^— CO»Et 



c) 




XHjCOjM* 



Et 



nBuOH 



nBuOH 



NH3 
EtOH 





■ONHNHj 



ONHCH3 



10 



15 



COjEI 



NH3 



H20 

MeNH? 



Hz© 



rr ^s^COHNMe 
O 



Scheme 20 depicts the modification of a compound 
70 which comprises an ester moiety in which the ester 
is modified by the addition of a nucleophile such as an 
amine or hydrazine to provide compound 71 as shown in 
the "Exemplified Reactions" set forth in equations (a)- 
(h) of Scheme 20. 
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R» 



R 21 



1) NaOH/H20 

2) HCIHWHjO 

3) PdJC.H2,BOH 

where - * Art-Q-ArJ-Y-R- 
and R» = tower alkyl or benzyl 

grnTrf^ ReaciBon> 



-y - 



a) 



b) 



CO2B 



C) -N 



OjBn 
^XCfcBn 

H 



1.2 



1.2,3 



.1,2,3. 



a 

XO2H 



0 



~N 



d) - 



Me Me 



.COzBn 



1.2.3 



-•fY 

Me Me 



CO2H 



•) - 



N 



,C02Bn 



1.2,3 



•N 

I 

H 



„C02H 



0 ~N 

a. 



^CCfcBn 



1.2,3 



I 

Me 



AW 



Scheme 21 shows the conversion of compound 70 
which comprises an ester moiety to corresponding acid 
72 via one of three reactions: (1) basic hydrolysis; 
(2) acidic hydrolysis, which is preferred where R is a 
lower alkyl or benzyl; or (3) hydrogenolysis over 
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palladium on carbon in Eton, which is especially 
preferred where R is benzyl. 

Schemes 22 and 23 show alternative methods for 
5 preparing a nitrile containing compound 74 which is a 
compound of Formula I and which conveniently may be 
employed as an intermediate in the preparation of 
various compounds of the present invention described in 
Scheme 24 below. 

10 

Scheme 22 



R3, 




R 4 73 



ONhfe 



TFAA, pyridine 



74 



15 In Scheme 22 dehydration of a carboxamide 

containing compound 73 with trif luoracetic anhydride in 
pyridine/THF at 0°C affords the corresponding nitrile 
containing compound 74. 
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Scheme 23 




5 scheme 23 shows a synthetic route to compound 74 

which is analogous to Scheme 22. In Scheme 23, the t- 
butoxycarbonyl-protected (i.e., BOC-protected) 
piper idine amide 75 is dehydrated using the conditions 
described in Scheme 22 (TFAA/ pyridine ) to afford 

10 protected nitrile 76. Deprotection of nitrile 76 with 
trifluoroacetic acid in methylene chloride at 0°C 
affords the corresponding secondary amine 77 which may 
be coupled to compound 17 essentially as described in 
Scheme 6 (step d) to afford nitrile-containing 

15 compounds of the present invention, which may be 
utilized as described in Scheme 24. 
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a) NHjOH 

b) H2,4% Pd/C. EtOH 

c) Toluene. COCfe.BOt 

d) MeaSnNs 



~ « AT-Q-AP-OR- 
tetrazole* — <f ? 

H 
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scheme 24 shows several reaction pathways which 
nay be used to modify the nitrile moiety of compound 78 
to afford a variety of compounds of the present 
inventions. In step (•) the nitrile moiety of compound 
78 is condensed with hydroxyzine in an alcoholic 
solvent such as eth.no!, propenol, butanol, or the li*e 
to afford the corresponding hydroxyamidine 78 which is 
a compound of the present invention as well as an 
intermediate for step (b) of this Scheme. Thus, in 
step (b), hydroxyamidine 7. may be hydrogenated in 
ethanol over palladium on carbon to afford the 
corresponding amidine 80 which is a compound of the 
present invention. Alternatively, hydroxyamidine 78 
M y be cyclixed with phosgene in toluene at 60-C to 
yield 81 which is a compound of the present invention, 
scheme 21 furthers shows, in step d, reacting nitrile 
78 with trimethyl-tin aside in xylene at 130-C to 
afford the corresponding tetrazole containing compound 
82 which is a compound of the present invention. 



20 
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Scheme 25 




Scheme 25 illustrates modification of compounds 
5 having a cyclic amine moiety derivatized with an 

acetamide group (compound 83) to convert the acetamide 
moiety to a primary amine (HCl/EtOH/H 2 0 80°-lOO°C) to 
provide compound 84 which, in turn, may be modified to 
a urea moiety (TMS-HCO) to provide compound 85 or to an 
10 alpha-chloroamide moiety to provide compound 86. 

Compounds 84, 85 and 86 are compounds of the present 
invention. 

Compounds of the present invention containing a 
piperazine moiety, compound 87, may be derivatized in 
15 essentially the same manner as described in Scheme 24 
to yield derivatized piperazine compounds which include 
methylsulfonamide-containing compound 88, thiourea- 
containing compound 89 or urea-containing compound 90, 
as illustrated in Scheme 26. 
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a) Sw.8uU.TMEDA.Mtl „ ^ 

b) TFA.CH 2 Cb.Ot oh 

c) DSC, pyntfna. AftOArxO^Y 

d) LAKTHF 0 
a) 7BAF 

f) 1) TsCUCHjClj/Pyndne Cfc 

2) NaNj.DMF.6040 

3) Pd/C.Hj.MaOH 

4) LAH 

g) AcjO, pyridine. CHjCfe 
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scheme 27 shows methods for preparing compounds of 
the invention having a 4 -substituted 2 -methyl 
piper adine moiety. In Scheme 27 , di-protected 4- 
piperadol 91 is methylated in the 2-position using the 
method of P. Beak, et al., J. Org. Cham. 58, 1109 
(1993). The 2-methyl derivative 92 is deprotected 
using trifluoracetic acid in methylene chloride at 0*C 
to yield the secondary amine 93 which, in turn, is 
coupled to a compound of the formula Ar 1 -Q-Ar^-CHj CO^H 
(compound 51, wherein R is hydrogen) using the method 
described in Scheme 14, step (b) . The resulting amide 
94 may be reduced and desilylated in one step with LAH 
in THF at room temperature to afford the trans di- 
substituted piperadine 95 which is a compound of the 
present invention. 

Alternatively, amide 94 may be desilylated (TBAF) 
to afford alcohol 96 which is subjected to a four-step 
reaction sequence (steps (f)(l)-(f)(4)) to afford cis 
2-methyl, 4-amino piperadine 97. 

The four-step reaction scheme consists of reacting 
the alcohol 96 with TsCl in methylene chloride/pyridine 
at 0°C to give the corresponding tosylate which is 
displaced with sodium azide in OMF (60°-80°C) to afford 
the corresponding azide having inverted stereochemistry 
(i.e., trans -> cis). The azide is hydrogenated at 
atmospheric pressure in methanol over 4% palladium on 
carbon to afford the corresponding amine of the formula 



the amide function of which is reduced with LAH in THF 
at room temperature to afford compound 97. Optional 
acylation of the 4-amino moiety of compound 97 affords 
compound 98. 
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o 



a) (1) NH4OH 
CH2CI2 
or 

(2) MeOH 

or 

(3) CH2Cl2/MeNH2 
b) H2,Ru.60psi,140°C 



COR» 
100 H 



R27 = NH 2 , OCH3, NHCHa 



Scheme 28 shows methods for making cis 2-methyl f 
4-substituted piperidines, 100, (which are compounds 

5 encompassed within «ZH" as used herein) which compounds 
can be coupled in a coupling reaction as described in 
Scheme 6 to afford compounds of formula I. Scheme 28 
starts with commercially available 2-chloro-6-methyl 
pyridine-4-carbonylchloride (Maybridge Chem.) which is 
10 reacted with one of the following: (1) ammonium 
hydroxide; (2) methanol; or (3) methylamine. The 
reactions each may be carried out in methylene chloride 
at 0»C to afford a substituted pyridine of the formula 
99 wherein R is (1) NH 2 ; (2) OCH,; or (3) NHCH„ 

15 respectively. Compound 99 is hydrogenated over 

ruthenium catalyst (e.g. 5% ruthenium on charcoal) at 
140-C at 60 psi to afford a cis 2-methyl, 4-substituted 
piperidine 100. 
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a) NaOH.EIOH.H2Q2 

b) HCI(g).MeOH 

e) H2/Ru,60psl.14tffc 
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Scheme 29 shows methods for preparing cis 2,6 
dimethyl, 4-substituted piperidines 103 and 105 (which 
compounds are also encompassed within "ZH" as defined 
herein) which may be coupled in a coupling reaction as 
5 described in Scheme 6 to afford compounds of the 
present invention. Scheme 29 starts from 2,6- 
dimethyl-4-cyanopyridine 101 which is prepared in 
accordance with the method of Feely, et al., JACS &1, 
4004 (1959). compound 101 is hydrolyzed using basic 

10 hydrogen peroxide in ethanol to afford primary amide 
102 which, in turn, is hydrogenated under the 
conditions described in Scheme 28 to afford the 
corresponding tri-substituted piperidine 103. 

Alternatively, primary amide 102 may be esterified 

15 using HCl(g) in methanol to afford the corresponding 
methylester 104 which, in turn, may be hydrogenated as 
described in Scheme 28 to afford the corresponding tri- 
substituted piperidine 105. 
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106 107 H 

106 

R is Hot Me 



a) AC2O, pyridine 

b) Hfe/Ru, 60 psi, methanol 



Scheme 30 shows methods for preparing 2-methyl 4- 
5 substituted piperidines and 2,6-dimethyl 4-substituted 
piperidines 108 which can be coupled as described in 
Scheme 6 to afford compounds of the present invention, 
in Scheme 30 , compound 108 may be prepared by the 
combination of the method of R.F. Evans et al., JOC 21, 

10 1665 (1962), followed by the method of R.J. Martins et 
al., RECUEIL fi£, 655 (1967). Compound 106 is 
acetylated using acetic anhydride and pyridine and the 
resultant acetamide 107 is hydrogenated under the 
conditions described in Scheme 28 to afford compound 

15 108. 
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113 



a) DMF, K 2 COj, BnBr (ft — - r.t 

b) TrimethytsilyWitHane, THF, nBuU, 6 C. 

c) CH3OH, 6N HCI, HgCfe, TFA. 

d) CH3OH, cone. HCI, Pd(OH)2/C, 60 psi. 
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scheme 31 shows a method for preparing substituted 
tropones (referred to herein as "ZH") which tropones 
may be coupled in accordance with Scheme 6 to provide 
compounds of the present invention. In Scheme 28, 
5 tropone 10» (which may be derived from commercially 
available N-methyl tropone) is H-benzylated with 
benzylbromide in DMF in the presence of K,CO, at O'C to 
provide 110 which is homologated with the lithium 
anion derived from dimethylsilyldithiane (THF, nBuLi, 

10 0»C) to give the dithiane adduct 111. 

The dithiane adduct 111 is converted into the 
corresponding methyl ester using mercuric chloride- 
catalyzed hydrolysis in methanol to provide methyl 
ester 112 which is debenzylated via hydrogenation in 

15 methanol/concentrated hydrochloric acid over palladium 
hydroxide on carbon at 60 psi to afford carboxymethyl- 
substituted tropane 113. It should be understood that 
such carboxymethyl-substituted tropanes may be further 
modified in accordance with the method described in 

20 Schemes 20 and 21 to provide a wide variety of 
substituted tropones. 
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Scheme 32 shows the preparation of 3-substituted 
pyrrolidine 11» from methy-l-benzyl-5-oxo-3 -pyrrolidine 
carboxylate 114 which is commercially available. In 
step (a) of Scheme 32 compound 114 is reduced with LAH 
in THP at room temperature to afford alcohol 115, which 
is then reacted with thionyl chloride at reflux to give 
to the corresponding chloride 116. Compound 114 is 
then treated with aqueous sodium cyanide at 100 -C for 
about 48 hours to yield the nitrile 117. Hydrolysis of 
nitrile 117 in methanolic HC1 affords methyl ester lis, 
which may be debenzylated using hydrogen-transfer 
hydrogenation conditions (1,4 cyclohexadiene, methanol 
10% Pd/C) to provide the 3-substituted pyrrolidine 119. 
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SCHEME 33 



"~ N Y° CH,B " TotuerMmF 1 — t -t«:o 2 Bi, 
!! A, 14 In «< 



MeOH ^JT^I 5%.Pd/C 



CQjMe ^ 18 hn. 



123 



Scheme 33 shows a 3-step procedure for the 
5 preparation of [2.2^1J-2-aza-bicycloheptane 123 from 2- 
(carbobenzyloxy) 2-azabicyclo[2.2.1]heptan-5-one 120. 
Compound 120 is prepared as described by F. Ivy 
Carroll, et al., J. Med. Chem. 1£, 2184 (1992). 
Compound 120 is condensed with methyl 

10 (triphenylphosphoranylidene) acetate in THF at 50°-70°C 
to afford a,0 unsaturated ester 121. Reduction of 
compound 121 with magnesium in methanol affords the 
corresponding saturated ester 122. Compound 122 is 
decarbobenzyloxylated [5% Pd/C, MeOH, aq, HC1] to 

15 afford the corresponding amine 123. 
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SCHEME 34 

124 18 * 



CHjO(«q40H) 
Ha ON) 




q-1.2 



4% Pd/C 5psi 




127 



Scheme 34 shows the preparation of compounds of the 
present invention which are characterized as containing 
5 a 2-aza[2.2.1]bicyclo heptane or 2- 

aza[2,2.2]bicyclooctane moiety. Tosylate 124 is 
displaced with sodium azide in DMF to afford the 
corresponding azide 125. Azide 125 is reduced with LAH 
in THF to afford the corresponding primary amine 126. 

10 Primary amine 126 may be further condensed in an aza 
Diels-Alder reaction in the presence of either 
cyclopentadiene or 1,3 cyclohexadiene [40% aqueous 
formaldehyde, in IN HC1] to afford azabicyclic alkenes 
127 which may be hydrogenated in ethanol over 4% 

15 palladium on carbon at 5 psi to afford compounds 12 B. 

Compounds 126, 127 and 128 are compounds of the present 
invention. 



WO 96/10999 PCT/US95/12367 



- 82 - 

SCHEME 35 



NMMO. L — ' — / HiO.fiuOH 

OtQ4 



CHO v ^COjMt 

CHjOH 



9 



CHO m O", NtBHjCN «• ^ 




Scheme 35 describes preparation of compounds 133 
5 of the invention having a 3-aza[3.2.1]bicyclo octane-7- 
methoxycarbonyl moiety. 5-norbomene-2-car boxy late is 
esterif ied in DMP containing methyl iodide and 
potassium carbonate. The resulting methyl ester 130 is 
dihydroxylatad with catalytic osmium tetroxide in 

10 acetone/Hp using N-methylmorpholine oxide to recycle 
the catalyst. The resulting diol 131 is cleaved with 
aqueous sodium periodate in t-butanol to afford 
dialdehyde 132. Condensation of dialdehyde 132 with 
amine 126 in methanol followed by reduction with sodium 

15 cyanoborohydride affords compound 133 which is a 
compound of the invention. 
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To a stirred solution of 4 -hydroxy benz a ldehyde 
10 (12.3 g, 0.1 mol, Aldrich) in DMP (50 mL) was added 
t-butyldimethylsilyl chloride (18.1 g, 0.12 mol) and 
imidazole (17 g, 0.25 mol). The mixture was stirred at 
room temperature for 16 hours, and diluted with pentane 
(200 mL) . The organic layer was washed with water (3 
15 X) and brine , dried over Na,S0 4 and concentrated in 

vacuo to give 25 g of the title compound as yellow oil. 
The resulting product had the following properties: ! H 
NMR: 300 MHz spectrum consistent with proposed 
structure. 
20 H* - 236. 



Example I 



25 




The compound of example 2 was prepared in the same 
manner as described in example .1, replacing 4* 

30 hydroxy benzaldehyde by 4-bromophenol. The resulting 
product had the following properties: 
'H NMR: 300 MHz spectrum consistent with proposed 
structure. Analysis Calcd for C t2 H t ,OSiBr 0.4^0: C, 
48.94; H, 6.78. Found: C, 48.82; H, 6.73. 

35 M* » 287. 

Example 3 
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The 



title 

compound was prepared in the same manner ae Example 44 
sustituting 4-hydroxybenzaldehyde. The crude aldehyde 
was chromatographed (silica gel, methanol/methylene 
10 chloride/ammonium hydroxide 5/94/1) to afford an amber 
oil. The product had the following properties: 
H.R.M.S. M* calcd for CuHnMO,: 219.1259. Found 
219.1239. 

is Example 4 



dissolved in dry THF (20 mL) end cooled to -78 °C. 
n-Butyl lithium (3.4 mL of 1.6M solution) was added and 

25 the reaction was stirred for 2 hours under Argon. The 
aldehyde of Example 1 (1.18 g, 5 mmols) in THF (1 mL) 
was added and reaction mixture allowed to warm to room 
temperature over 1.5 hours. Water was added and the 
solution was extracted with ethyl acetate (3 X 30 mL) . 

30 The combined organic layers were washed with brine, 
dried over Na,S0 4 , filtered and concentrated in vacuo. 
The residue was chromatographed on silica gel using 
EtOAc/Hep (20/80) as eluant to give 160 mg of compound 
as yellow oil. The resulting product had the following 

35 properties: 'H MMR: 300 MHz spectrum consistent with 
proposed structure. 




HO 



20 



2-Bromothiophene (815 mg, 5 mmols, Aldrich) was 
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The compounds exemplified in Table l were prepared 
essentially as described in Example 4 above except that 
2-bromothiophene was replaced with the indicated 
aryl (halide) compound. 
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25 




OMe 



4-Brosoanieol. (l.s 8 mol , Aldrich) WM 
dissolve In dry thf (35 nL) and cooled to I,,.* 

the reaction was stirred f or 2 hours ^ 

teLeraL/ " mlrtUra « '° warn 

ta^paratura over 1.5 hours. Water was add* and the 

15 solution was extracted with .thy! acetate (, x „ ' 
Th. eobined organic lay . r . usr . vaahed ^ ' 
dried over H W . ^ „ d concentrate in v.!. 
The residue we. chroB.tegr.ph.,, on silica „i 
EtOAc/Hep (20/80, .i UM>t t0 , iv . x * 9 !i™ ,i,, ' 

2. white. olid. Th. resulting prod'uct Ll " 
properties ■„ NHR: 300 mz spectruB co„.i.t.„ t JTtl 
Proposed ^ *™s calcd for W oTh.0, 



30 'OSTBDM 



35 



The product of Mou.pi. 4 (o.s bboI) „, Bilted with 
•M* ,0.5 Aldrich, and TPA (0.4B1, and ."i^ .t 
roo. t^atura for 8 hour, under Argon. The reaction 
■rtxture m concentrate and the residue obtained was 
hesifUa vl th 10% aqueous k.oh solution. Th. reckon 
solution was extracted with ether (3 X H, nL, . The 
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combined organic layers were washed with brine, dried 
(Na,S0 4 ) and filtered. The filtrate was concentrated to 
give 160 mg product. The resulting product was fully 
characterized in the next step. See Example No. 148. 

The compounds exemplified in Table 2 were prepared 
essentially as described in Example li, above, except 
that the precursor compounds of Examples 5-io were 
substituted for the compound of Example 4. 
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Example 18 

The product of example 11 was treated with 
tetrabutylammonium fluoride (2.5 nL of IN solution, 
Aldrich) and the mixture was stirred at room 

10 temperature for 2 hours. The solvent was removed under 
reduced pressure, the residue obtained was treated with 
water and ether. The organic layer was separated and 
washed two times with water and brine, dried over Na 2 S0 4 
and concentrated in vacuo to give 90 mg of the title 

15 compound as yellow oil. The resulting product was 

fully characterized in the next step. See Example No. 
148. 

The compounds exemplified in Table 3 were prepared 
essentially as described in Example 18, above, except 
20 that the silylated precursor compounds indicated in 
Table 3 were substituted for the compound of Example 
11. 
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5 

The product of example 17 (500 ng, 2.5 mmol) was 
dissolved in CH,C1, (10 mL) and cooled to -78«C. Boron 
tribromide (3 mL of 1M solution in CH,C1,, Aldrich) was 
added and the reaction mixture allowed to warn to room 

10 temperature over 1 hour. The reaction mixture was 

continued to stir for 6 hours. Water was added and the 
reaction solution was extracted with CH,clj (30 mL X 3). 
The combined organic layers were washed with brine, 
dried over Na 2 S0 4 , filtered and concentrated in vacuo. 

15 The resulting product had the following properties: l H 
NMR: 300 MHz spectrum consistent with proposed 
structure. 
M* - 185. 

Example 25 

4-Fluoro-4 ' -hydroxybenzophenone (2 g, 9.3 mmol) 
25 was dissolved in EtOH (85 mL) and water (17 mL) and 

cooled to 0°C. Sodium borohydride (1.7g, 46 mmol) was 
added and the mixture was stirred at room temperature 
for 16 hours. The mixture was treated with IN NaOH and 
extracted with ethyl acetate. - The organic phase was 
30 washed with brine, dried over Na 2 S0 4 and concentrated. 
The residue was deoxygenated in the same manner as 
described in example 11. The resulting product had the 
following properties: *H NMR: 300 MHz spectrum 
consistent with proposed structure. Analysis calcd for 
35 C„H u 0F 0.1 HjO: c, 76.53; H, 5.53. Found: C, 76.49; 
H, 5.46. 
M* - 202. 
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5 



Bi 



OMe 



To a solution of 4-methoxyphenylacetic acid 
(3.32 g, 20 mmol) in benzene (30 mL) was addad oxalyl 
chloride (2.0 dL, 23 mmol) followed by 1 drop of DMF. 
The mixture was stirred at 25 *C for 1.5 h and 
concentrated. To a solution of the crude acid chloride 
in ether (50 mL) at 0'C was added ethereal diazomethane 
until N, evolution ceased. HBr gas was bubbled through 
the solution at 0'C for 30 min (until N 2 no longer 
evolved) . The solution was washed with water, dilute 
NaHCOj and brine and the ether layer dried over Na,S0 4 
and concentrated to provide a brown oil which was used 
without further purification. 



A solution of thioformamide in dioxane was 
prepared by refluxing formamide (1.5 mL, 43 mmol) and 
P 2 S, (3.3 g, 7.3 mmol) in 70 mL dioxane for 2 h. The 
solution was added to a solution of the product from 

30 Example 26 (1.0 g, 4.1 mmol) and 2 g MgCO, in 10 mL 

dioxane and the mixture refluxed for 1 h. The mixture 
was cooled and poured into ether and IN NaOH. The 
ether layer was separated and was washed with brine, 
dried over Na,S0 4 and concentrated. Flash 

35 chromatography using a gradient of 10:1 to 5:1 

hexane/EtOAc provided the title compound as a colorless 

oil. 



20 



ExajBlfl 27 




25 



WO 96/10999 



PCT/US95/12367 



- 97 - 
Example 28 

5 

To a solution of the product from Example 27 
(0.52 g,^2.53 mmol) in CKjCl, (10 mL) at -78 'C was added 
8 mL of IN BBr, in CH 2 C1 2 and the mixture stirred at - 

10 78 *C for 20 min and at 25 *C for 16 h. The mixture was 
poured into Hfi and the CHjCl 2 was separated, washed with 
brine, dried over Na,S0 4 and concentrated to provide the 
product as a boronic acid complex. The product was 
dissolved in methanol and treated with concentrated 

15 HC1. After stirring at 25 # C for 25 h, the mixture was 
concentrated to give the title compound as an oil. 
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Example 29 



OH 

The compound of example 29 was prepared In the 
sane manner as described in example 25, replacing 4- 
fluoro-V-hydroxybenzophenone with 4-chloro-4 ' - 

10 hydroxybenzophenone. The resulting product had the 
following properties: ! H NMR: 300 MHz spectrum 
consistent with proposed structure. 
Analysis calcd for c„H„0Cl 0.7HjO: 
Calculated: C, 67.51; H, 5.40. 

15 Found: C, 67.46; H, 5.31. 



M* 218. 



Example 30 




25 To a stirred solution of 2-chlorophenol (5 g, 38.9 

mmol, Aldrich) and pyridine (3.2 mL, 40 mmol) in 
methylene chloride (100 mL) was added benzoyl chloride 
(0.1 mL) dropwise over 15 minutes. The solution was 
stirred 4 hours at room temperature and then poured 

30 onto crushed ice (100 mL) , allowed to warm to room 
temperature and stirred 18 hours. The mixture was 
extracted with 100 mL of ethyl acetate and the ethyl 
acetate was washed with 10% aqueous HC1 (25 mL) , water 
(25 mL), 10% aqueous NaOH (25 mL) water (25 mL) , 

35 saturated brine (25 mL) and dried over MgS0 4 . After 
filtration, the volatile components were removed at 
reduced pressure on a rotary evaporator. The reaction 
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was assumed to be quantitative (no 2-chlorophenol 
present upon TLC analysis) . This crude benzoate 
(1.1 g) without further purification was treated with 
aluminum chloride (1 g, 7.5 mmol) in small portions 
5 over 5 minutes. This mixture was then heated to 160 *C 
(oil bath temperature) for 2 hours. The resulting 
brown mass was cooled to room temperature and treated 
with crushed ice /concentrated HC1 (1:1 by volume, total 
volume 100 mL) for 30 minutes. The aqueous mixture was 

10 then extracted with two 50 mL portions of ethyl 

acetate. The combined extracts were washed twice with 
10% aqueous NaOH (25 mL) . These base extracts were 
combined and washed with ethyl acetate (25 mL) . The 
base extracts were then acidified by the dropwise 

15 addition of concentrated HC1. The resulting 

precipitate was filtered and washed with water This 
produced 0.63 g (59 %) of the title compound. 

HRMS (M+) for C^CIO, 
20 Calculated: 232.0291 
Found: 232.0310 

The compounds exemplified in Table 4 were prepared 
essentially as described in Example 30 with the 
25 exception of Example 39 which was prepared from 2- 

nethoxyphenol, benzoic acid and polyphosphoric acid at 
I20»c for 1 hour, with the disclosed substitutions 
being made for 2-chlorophenol. 
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Example 40 



5 




OMe 



4-Fluorophenol (8.8 g, 78.5 mmol) and KOH (4 g, 
71.3 mmol) were heated together in a round-bottom flask 

10 with a bunson burner until the KOH dissolved. A 

catalytic amount of activated Cu (-100 mg) was added, 
followed by 4-iodoanisole (15 g, 64 mmol) . The mixture 
was heated at 160 *C for 1.75 hours and poured into cold 
dilute aqueous NaOH. The solution was extracted with 3 

15 portions of ether and the combined extracts were washed 
with brine, dried over Na 3 S0 4 and concentrated to 
provide the crude product. Flash chromatography on 
silica gel using 40:1 hexane/EtOAc gave the product 
(3.7 g, 17 mmol) as a colorless oil: 

20 

Anal, calc'd for C„H u FOj: 
Calculated: C, 71.55; H, 5.08. 
Found: C, 71.44; H, 5.13. 

25 Example 41 



The product of Example 40 (1.45 g, 6.64 mmol) wa3 
stirred in 40 mL CHjCl 2 at -78 *C and 7 mL of IN BBr, in 
CBjCl, was added. After stirring at 0*C for 30 min and 
35 25* C for 20 h, the mixture was poured into H,0. The 
CHjCl, was separated, washed with brine, dried over 
Na,S0 4 and concentrated. Recrystallization from 




30 
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hexane/CHjCl, provided the product as a white solid: mj 
91-94 *C; 

Anal, calc'd for ChHjFOj.O.I H,0: 
5 Calculated: c, 69.97; H, 4.50. 
Found: c, 69.93; H, 4.54. 

Example 42 

15 To an excess of phenol (4 g) in a round bottom 

flask was added K,co, (3.2 g, 23.2 mmol) , Cul (110 mg, 
0.58 mmol) and 2-amino-5-bromopyridine. The reaction 
mixture was stirred at 180-c for 16 hours, cooled to 
room temperature and diluted with 50 ml of 10% NaOH. 

20 The aqueous layer was extracted with two 40 ml portions 
of ethyl acetate. The organic layers were combined, 
dried, concentrated and chromatographed on a 4 mm 
chromatotron plate (20% ethyl acetate/80% hexane) . The 
product was identified by NMR and used in the next 

25 example. 
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to th. product of e»»pl. « <*•• 

2 „ nl of 40 H B.SO. «» to (685 8.1 -ol> 

. n . c Ihe reaction wee then etirred at roon 

LrTfor o.s hour follow- by the addition of so 

TZZZ. «h. reaction was ewtr.cted with 1.0-1 of 
IZl aoe"« the organic layer dried and the eol«nt 

H^ed ""cuo. Recrvetalliz.tion of the crude solid 

tZ U hssane afforded the title expound. 
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Rvanmle 44 

1 - [• ? - ^-nhenoxvph""^^ afchvl 1 pyrrolidine 



10 



25 




A solution of 4-phenoxyphenol (0.56 g, 3.0 mmol) , 
l-(2-chloroethyl) -pyrrolidine HC1 (0.51 g, 3.0 mmol) 
and powdered KjCO, (1.2 g, 8.7 mmol) in 30 aL DMP wee 
stirred at 80-90* C for 15 hours. The solution was 
cooled, poured into Et,0 and water and the ether layer 
15 washed with water and brine, dried over Na 2 S0 4 and 
concentrated in vacuo to give 0.79 g of a brown oil. 
The crude product was flashed chromatographed on silica 
gel using a gradient of 2:1 hexane/EtOAc to 100 % EtOAc 
to provide the title compound (0.65 g, 76.5%) as a 
20 light yellow oil: 

Analysis calculated for C„H3,NO,: 
Calculated: C, 76.30; H, 7.47; N, 4.94. 
Found: C, 76.51; H, 7.50; N, 4.84. 



The compounds exemplified in the following Table 
were prepared essentially as described in Example 44 
with substitution of the indicated phenol for 4- 
phenoxyphenol . 
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The product from Example 46 (0.103 g, 0.35 mmol) 
10 was hydrogenated In MeOK (20 mL) with catalytic 4% Pd/C 
under 5 psi pressure at 25 *C for 4h. The solution 
was concentrated and filtered through a plug of silica 
gel using EtOAc to give the title compound (0.093 g, 
0.315 nonol) as a colorless oil: 'H MMR (CDC1,) 6 1.83 
15 (4H f m), 2.62 (4H, m) , 2.87 (6H, m) , 4.09 (2H, t)., 6.83 
(2H, d), 7.08 (2H, d), 7.19 (3H, t) , 7.28 (2H, t) J 
HRMS, m/Z 295.1928 (calc'd for CjoHjjNO, 295.1936). 

Example 67 

20 




25 

The product from Example 47 (0.5 g, 1.69 mmol) , 
1,2-ethanedithiol (0.28 mL r 3.38 mmol) and BF,-2AcOH 
(0.47 mL, 3.38 mmol) were combined and stirred at 25*C 
for 21 h. The mixture was poured into EtOAc and 

30 aqueous NaHCO, and the EtOAc washed with 15% NaOH and 
brine, dried over Na } SO« and concentrated to give the 
crude thioketal. A solution of l,3-dibromo-5,5- 
dimethylhydantoin (0.48 g, 1.69 mmol) in CHjCl, (5 mL) 
was cooled to -78 *C and hydrogen fluoride-pyridine (0.8 

35 mL, 3.5 mmol) was added, followed by a solution of the 
thioketal in CH 2 Clj (3 mL) . After stirring at -78 *C for 
1 h, the mixture was poured into CHjCl, and aqueous 
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NaHCO) and the CH,C1, separated, washed with brine, 
dried over Na,S0 4 and concentrated to give the crude 
product. Flash chromatography on silica gel using a 
gradient of 2:1 hexane/EtOAc to 100 % EtOAc provided 
5 the title compound (0.108 g,. 20%) as a light yellow 

Oil: *H NMR (CDC1,) d 1.82 (4H, m) , 2.65 (4H, m) , 2.82 
(2H, t), 4.15 (2H, t), 6.94 (2H, d) , 7.44 (7H, m) ; 
HRMS, m/2 317.1583 (calc'd for C 19 H,,NOF 2 , 317.1591). 

10 Example 68 



15 



30 



35 



HCI 



The title compound was prepared in the same 
manner as Example 44 using 4-benzylthiophenol as the 

20 starting material and stirring at 80 *C for 6.5 h. The 
crude product was treated with ethanolic HCI to give, 
after washing with ether, the HCI salt as a white 
solid: mp 137-139 'C; Anal, calc'd for c„h d ns • HCI : 
C, 68.34; H, 7.24; N, 4.19; CI, 10.62. Found: 

25 C, 68.33; H, 7.27; N, 4.15; CI, 10.36. 



Example 69 



n 

o 

HCI 

A solution of the product from Example 68 (0.5 g, 
1.5 mmol) and 80-85% mCPBA (0.32 g, -1.5 mmol) in CH 2 C1, 
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(20 nL) was stirred at O'C for 2 h. The mixture was 
concentrated and flash chromatographed on silica gel 
using a gradient of 100: l:l to 100:4:1 CHjClj/MeOH/N^OH. 
The HC1 salt was generated with ethanolic RC1 to 
5 provide, after concentration, the title compound as a 
white solid: mp 180-182 *C (d) ; Anal, calc'd for 
C 19 H»N0S-HC1: C, 65.22; H, 6.91; N, 4.00; CI, 10.13. 
Pound: C, 65.16; H, 7.20; N, 3.95; CI, 9.84. 

io Example 70 

Aminopyridine (586 mg, 6.2 nnnol) was dissolved in 
2 mL methanol. To the pyridine was added 2 mL 5N 
HCl/CHjOH followed by the aldehyde from Example 3. 

20 Sodium cyanoborohydride (60 mg) was added to the 
mixture which was stirred for 12 hours at RT. The 
reaction was quenched with 20 mL 10% sodium hydroxide 
and extracted with 3 X 50 mL ethyl acetate. The 
combined organic phases were dried (MgS0 4 ) , filtered and 

25 concentrated to afford a brown oil. The crude product 
was chromatographed (silica gel, methanol/methylene 
chloride/ammonium hydroxide 2/97.5//0.5) to give yellow 
crystals. The product had the following properties: 
Anal, calcd for C„H M N,0-0.25 H,0i C, 71.61; H, 7.85; N, 

30 13.92. Found C, 71.54; H, 7.84; N, 13.78. 
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HCI 



10 The title compound was prepared in the sane 

Banner as Example 44 using 4-phenoxyaniline as the 
starting material and stirring at 60'C for 20 h, to 
provide a tan solid. This was dissolved in MeOH and 
treated with ethanolic HCI to provide, after 

15 concentration, the HCI salt. Recrystallization 

afforded a CO, complex of the product as white plates: 
Bp 202-202. 5-C; Anal, calc'd for CpWKl'O^J C, 
62.89; H, 6.39; N, 7.72; Cl, 9.77. Found: C, 62.64; 
H, 6.43; N, 7.59; Cl, 9.81. 



20 



EXflBBlfl 72 



25 




30 



35 



oxalyl chloride (0.56 ml, 6.35 mmol) was added to 
a stirred solution of 6-chloronicotinic acid (1 g, 6.35 
Bmol; Aldrich) in THF (10 ml). After the addition of a 
drop of DMF to initiate the reaction, the mixture was 
stirred at room temperature for another 10 minutes. 
The solvent was removed in vacuo and the acid chloride 
was then dissolved in benzene (20 ml). A1C1, (2.1 g, 
15 9 mmol) was then added slowly and the reaction was 
stirred at reflux for 1.5 hours. The mixture was then 
concentrated and flash chromatographed through a pad of 
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silica gel (10% EA\90% hexane) to afford 1.35 g. of a 
pale yellow solid. The resulting product had the 
following properties: 

5 Analysis calculated for C l2 H,NOCl : 

Calculated: C, 66.22; H, 3.70; N, 6.44. 

Found: C, 66.11; H, 3.63; H, 6.32. m.p. 55°-56»C. 



NaH (75 mg, 1.84 nmol; 60% dispersion) was added 
to a solution of pyrrol idinoethanol (450 ng, 1.84 nmol; 
Aldrich) in benzene (20 nl) . The mixture was stirred 

20 at roon temperature for 10 ninutes and then the product 
from example 71 was added and the reaction was allowed 
to stir for 4 hours. The reaction was diluted with 50 
ml of EA and the organic layer was washed with 100 ml 
of H 2 0. The organic layer was dried, concentrated, and 

25 chromatographed on a 2 mm chromatotron plate (90 

CH,Clj\* MeOH\l NH40H) to afford 480 mg of pure product. 

Analysis Calculated for CnH^O, 0.2 HjO: 
Calculated: C, 72.07; H, 6.85; H, 9.34. 
30 Found: C, 72.09; H, 6.89; N, 9.30. 



10 



15 
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Example 74 



5 




l-(2-hydroxyethyl) pyrrolidine (10 mL, 85*5 mmol, 
Aldrich) was treated with sodium hydride (50% 
dispersion in mineral oil, 0.5 g, 10-4 mmol) in small 

10 portions over 15 minutes and stirred 0.5 hour. To this 
solution was added 2-bromothiazole (1.6 g, 9.6 mmol, 
Aldrich) and the mixture was stirred 18 hours at room 
temperature. The mixture was poured into water (250 
mL) and extracted with two 50 mL portions of ethyl 

15 acetate. The combined ethyl acetate extracts were 

washed with water (2 x 50 mL) , saturated brine (50 mL) 
and dried over MgS0 4 . After filtration, the volatile 
components were removed at reduced pressure on a rotary 
evaporator. The residue was chromatographed on silica 

20 gel gradient eluting with ether :hexane (1:1 to 100% 
ether) saturated with aqueous concentrated ammonium 
hydroxide. This produced 1.4 g (74 %) of the title 
compound. 

25 HRMS (MH+) for C^l l$ ^0S calculated: 199.0905 

found: 199.0924 
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■ t HO 

TO . cod- (-«» •=> - • ttrr *!/° 1 r ton 6£ tte 

"tr.hydrc.urnn (5 «t)~. » ov . r one alnut.. 

0 in THF, 0.38 »L, 0.6 -»ol) aropw fot 

Th. oixtoro v.. .11"- ^"I^JJZ ^..lOahy-. 
. Kfl .{yture was then treated wxw * 

,0.1 »L. 1.0 »»1> s «ctr.ot.« 

ol«ure was pour- into ««r (2 

L5 with 25 «. of othyl ~ ^ * „ tur , t ^ orlne 

w«h- 2 ti«. «i« ««" < J titration, th. 

20 title compound. 

^ «„H, for calcolat-: 



25 



Tift™ 1 ** 76 



30 



35 



was subjected to the reac prodU ct was 

".-.taO Wit. .,0000. 
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concentrated ammonium hydroxide. This produced 0.07 g 
(74 %) of the title compound. J 

HRMS (MH+) for CJWfiB calculated: 289.1375 
3 found: 289.1373 



10 



15 



20 



25 



30 



35 



A mixture of 4-Bromophenol (20g) , k,co, (35g) 
l-(2-Chloroethyl)pyrrolidine .HC1 (I9.7g, in DMF was 
heated to 70-c overnight. The mixture was cooled to 
room temperature and quenched with water, extracted 
with ethyl acetate. The organic phase was washed with 
water (3 times) , dried over MgS0 4 and concentrated. The 
residue was chromatographed over silica gel using 
EtOH/CH J Cl 1 /NH 4 OH (4/95/1, as eluent to give I5g of title 
product. 



Example 7 ft 




l-t2-(4-Bromophenoxy)ethyl)pyrrolidine (540.3 mg, 
2 mmol, Aldrich) was dissolved in dry THF (6 mL, and 
cooled to -78' C. t-Butyllithium (2.4 mL of 1.8M 
solution) was added and the reaction was stirred for 
4 h under Argon. 3-Pyridinecarboxaldehyde (214.2 mg, 2 
mmol, Aldrich) in THF (0.5 mL) was added and reaction 
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mixture allowed to van. «- «. 

** fc ° warm to r.t. over i i, ... . 

added and the r»> , . r 1 h - Wat «r was 

.thn „c.t«. ;r x JOaL *r t lon ~ -*~ •** 

1 J x 20 ttL). The combined ^ 

»«. with tei,., 0 ^ri a 0 or '" ae 

eluant to give 220 m . »»»/a/0,8) as 

..... pouna: c, -.STT,.,^;. 0 ; '•«» »< 

The compounds exemplified *w ^ 
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EKSBBlfl 97 




5 



10 To a solution of thiazole (0.5 g, 5.87 mmol) in 

THF (15 mL) at O'C was added 1.6 M nBuLi in hexanes 
(3.75 mL, 6 Hanoi) and the mixture stirred at 0*C for 15 
min. This solution was added to a solution of the 
product from Example 3 (1.1 g, 5.0 mmol) in THF (20 mL) 

15 at -78* C and the mixture stirred for 45 min. The 

reaction mixture was quenched with saturated NH4CI and 
poured into ether and water. The ether layer was 
separated, washed with brine, dried over Na,so 4 and 
concentrated. Flash chromatography on silica gel using 

20 a gradient of 100:1:0.5 to 100:2:0.5 CH,Cl,/KeOH/NH«OH 
gave the title compound (1.12 g, 74%) as a light brown 
solid: Anal, calc'd for C, fl H w N 2 O,S-0.30 H,0: C, 62.03; 
H, 6.70; N, 9.04. Found: C, 62.04; H, 6.64; N, 9.07. 

25 Example 98 



To a solution of 2-trimethylsilylthiazole (1.09 
g, 6.9 mmol) in THF (25 mL) at -78*C was added 1.6 M n 



30 
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BuLi in hexanes (4.5 nL, 7.2 mmol) and the mixture 
vanned to -50 *C for 1 min and cooled to -78 *C. A 
solution of the product from Example 3 (1.4 g, 6.4 
mmol) in THF (6 mL) was added and the mixture stirred 
5 at -78*C for 45 min. The reaction mixture was quenched 
with saturated NH«C1 and poured into ether and water. 
The ether layer was separated, washed with brine, dried 
over Na 2 S0 4 and concentrated. Flash chromatography on 
silica gel using a gradient of 100:2:0.5 to 100:3:0.5 
10 CH,Cl 2 /MeOH/HH 4 OH gave the title compound (0.42 g). 

Example 99 



15 




20 To a stirred solution of the ketone of example 50 

(850 mg) in EtOH (25 ml) was added water (5 ml), then 
NaBH4 (513 mg) was added pinch by pinch and the mixture 
stirred at room temperature for 2 hours. The reaction 
mixture was quenched with 1 N NaOH, extracted with 

25 ethyl acetate, dried over MgS0 4 and concentrated. The 
residue was chromatographed over silica gel using 
4/95/1 EtOH/CH,Cl 2 /NH«0H to give the title product (500 
mg) . 

30 Analysis Calculated for C.jHj, FN0, 

Calculated: C, 72.35; H, 7.03; N, 4.44 
Found: C, 72.01; H, 7.01; N, 4.38 
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Example 112 



s 




This example demonstrates the reduction of 
benzylic alcohols using hydrogenation in the presence 
of palladium. 

10 The product of example 111 (250 mg, 0.84 mmol) was 

dissolved in 20 ml of 60% MeOH\40% acetic acid and 
transferred to a Parr shaker along with a catalytic 
amount of 4% Pd\C. The reaction was shaken for 5 hours 
at room temperature under a 5 psi pressure of Hj. The 

15 reaction mixture was filtered and basif ied with 10% 

NaOH. The mixture was extracted with 2 25 ml portions 
of EA which were combined. The organic layer was dried 
and the solvent removed in vacuo to afford pure 
product. 

20 

Analysis calculated for C n 1h&io 0.25 H 2 0: 
Calculated: C, 75.36; H, 7.91; N, 9.76. 
Found: C, 75.43; H, 8.13; N, 9.45. 

25 BMBBlfi 113 

30 V — 

This example demonstrates reduction of benzylic 
alcohols using triethylsilane. 

To a stirred solution of the product from Example 
35 100 (0.26 g, 0.78 mmol) and triethylsilane (l mL) in 
methylene chloride (5 mL) was added trif luoroacetic 
acid (0.1 mL) in one portion. This solution was 
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stirred 10 minutes at room temperature. The mixture 
was poured into 5% aqueous Na^CO, (25 mL) and extracted 
with 25 mL of ethyl acetate. The ethyl acetate was 
washed 2 times with water (2 x 10 mL) , saturated brine 
5 (10 mL) and dried over MgS0 4 . After filtration, the 
volatile components were removed at reduced pressure on 
a rotary evaporator. The crude product was 
chromatographed on silica gel gradient eluting with 
ethyl acetate :hexane (1:9 to 1:1) saturated with 
10 aqueous concentrated ammonium hydroxide. This produced 
0.22 g (89%) of the title compound. 

HRMS (M+) for ChHj^CINO 
Calculated : 3 15 . 13 9 0 
15 Found: 315.1385 

In the same manner as described in example 112 the 
compounds described in Table 8 were reduced. 




tn 
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♦0.1 H2O 



To a atirrad solution of is.2 9 of 2- 

benayloxyethanol in 100 al of ca.ei ««h , 

Ui **naCXj and 50 al nvrldina 

° f ^-»-»»* Gloria. 

.tirr* .t „. c *or 4 or.. ^ eenewitr . P J " ^ 
gave =rua. »i, oonew.tr.tK> la vacuo 

In™ , iv . 6 T" h r " M "" h on 

uca a ,i„ , of eorr..ponding to»yl.t. whloh 
». «„ct.d with isonip.cctania. to provid. tl» 

tell „ lnq tt . proc . dure d .^ r c 1 »^\: 

«* *or wvo.,*,, c. «, 8 . 47; H> 



10.44 



Pound: 



C, 68.28; H, 8.31; N, 




« i - " 
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* , z a of the compound of example 145 
A solution of 1.5 9 <*™ was cxp osed to 

in 25 ml of - ,3 hre. The 

hy droaen gas t £iltrat ion and the filtrate was 

catalyst was removed *y 1 To a 

stirr ::r r. * - £ « <»» ° u > ^ ~ ^r* 

w .s added 200 mg .mutes under nitrogen 

„„ .tirwd »t » C I b ^ of ««pl- 73 

etmosphere. «3«^ <*J> , t „. e for < hr.. 

l0 added t. the mixture end w ^ ^ 

guen^ aoetat .. t,. 

weter and was a*" 0 "* "* drled „v«r MfiO. and 



15 



water and was «»«»«~ " ^^d over Ha^SO. and 
extract — washed vith^ «t«r. * r „ idu e, 
concentrated in vacuo to give >" ' S5* CBC1,. 

titi. compound a. «nl« ^ „, u . w 



Found: C. 67.17; H, 6.94; N, 

20 11.63 



25 




30 



35 



, of 365 mg of the compound 

TO . .tirr.d .o ution of * ^ ^ 

^"V-t £ mixture v.. stirred at room 
365 »» of "f* " , ' ijne mixture «.. poured into 
temperature for 1 nr. Tn " „»« M n, organic 

/ .„« extracted with ethyl acetate. Tne 
water and extrac ov er Na,S0., 

pnes. vss washed with water . ^ ^ 

concentrated in vacuo to yi.1^ «• using 
crude residue was « provide 

80* CHC1„ 19% eth.no! and 1* W» 
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210 mg of an oily gum. To a solution of the oily gum 
in 10 ml of ethanol containing 1 ml of glacial acetic 
acid, in a parr shaker was exposed to hydrogen gas at 
25°C over 10% Pd/C catalyst at 5 psi pressure for 6 
5 hrs. The catalyst was removed by filtration and the 
solvent was removed from the filtrate under reduced 
pressure to give an oily residue* The oily residue was 
extracted with ethyl acetate, washed with 10% K^CO, 
solution and water, dried over Na 2 S0 4 , concentrated in 
10 vacuo to provide a residue which was chromatographed on 
silica gel using 85% CHC1,, 14% ethanol and 1% NH«0H as 
eluant to provide 110 mg of the title compound 57 as 
white solid* 

Calcd for CjjH^Oj .1/4 H 2 0: C, 69.84; H, 7.47; N, 
15 12.22 



The phenol of example 18 (90 mg, 0.47 mmol) was 
dissolved in DMF (2 mL) . To this was added 
tetrabutylammonium bromide (16 mg, 0.05 mmol) and 
ethylene carbonate (62 mg, 0.71 mmol). The mixture was 
heated at 140°C under Argon for 4 hours. The reaction 
was cooled to room temperature and the solvent was 
removed under reduced pressure. The residue was 
dissolved in EtOAc and washed with brine, dried (Na 2 S0 4 ) 
and concentrated to provide the title compound as 



Found: 



C, 69.39; H, 7.78; N, 



11.98 



Example 148 
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yellow oil. The resulting product had the following 
properties: »H NMR: 300 MHz spectrum consistent with 
proposed structure. 

5 Analysis Calculated for C„H M 0,S 0.7Hp: 
Calc: C, 63.23; H, 6.29. 

Found: C, 63.20; H, 5.83. 
M* - 234 

.0 The compounds exemplified in the following Table 

were prepared essentially as described in Example 148, 
except that the phenol of example 18 was replaced with 
the corresponding phenol designated in the Table. 
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20 




To a solution of the product from Exaaple 48 (2.04 
a io nnnol) in 25 mL DMF was added t-butyl bromoacetate 
][ 9 mL, 11.8 -ol) and catalytic n-Bu.NI, followed by 
60% NaH dispersion in oil (0.48 g, 12 »*ol) . The 
mixture was heated at 60'C for 3.5 hours and cooled. 
The mixture was poured into ether and water and the 
ether layer separated, washed with brine, dried over 
Na,S0 4 and concentrated. Flash chro»atography on silica 
using 20:1 hexane/EtOAc to 

provide the title compound (2.84 g, 89%) as a colorless 
oil. 

Anal, calc'd for C,iH„F0 4 : 
Calculated: C, 67.91; H, 6.02. 
pound: C, 67.67; H, 6.18. 
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To a solution of the product from Example 157 (2.7 
g, 8.48 mmol) in THF (50 mL) was added solid LAH (0.38 
10 g, 10 mmol) in portions and the mixture stirred at 25 *c 
for 30 minutes. The mixture was poured into EtOAc and 
water and the EtOAc layer separated, washed with brine, 
dried over Na,SO, and concentrated to provide the title 
compound (2.08 g, 99%) as a white solid: mp 78-79 *C; 



Anal, calc'd for c M H,jFO,»0.2 H,0: 
calculated: c, 66.77; H, 5.36. 
Found: c, 66.97; H, 5.38. 
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5 *o a stirred solution of 4-hydroxy-diphenyl»ethane 

VnTin QUO* (100 «L> was added 50% aqueous 
(20 g, Aldrich) in CH,cia U"" fi5 
ol ut on of H.0H ,50 «OIl~- ( " 

ivlMV-diphenylwrtlMne (IS 9). B.p. 130 us c, 
allyloxy aipn y c f<>r g hour .. 

rais product (X69) «• M u „ ^.n-up in 

"c To this ... .odea ,-chloroperoxyben.oic .old (M 
° g , C 8 0.: 5 *. XXdricn, su.pend.d in «. «t« * 

Boor .. the mixture «. fUM throu* o.lite »dt» 

25 in hexane to give the title product (10 g) 
colourless thick oil. 



30 




35 



. solut ion of 4-hydroxy-diphenylmethane 
7 25 \ ZZ « in 0,01, (200 nL) was added 50% agueous 
Z2£Z -OH (50 *, followed hy 3-chloro- 2 - 
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aethylpropene (50 aL, Aldrich) and tetrabutylaaaoniua 
broaide (i g) , Arter 16 hour8/ ^ ^ ym vm 

separated. The aqueous phase was extracted with ether 
The combined organic extract was dried over Mgso 4 and 
distilled to give 4-aethallyloxy-diphenylaethane 
(16 g) . B.p. 135-c/i an. 

The product (8.8 g) was heated to 215-220-c for 8 
hours. After cooling, the resulting product was 
chroaatgraphed over silica gel using 6% ethyl acetate 
in hexane to give the corresponding rearranged product 
(8 g). This material was taken-up in CHC1, (500 aL) . 
The solution was stirred and cooled to o*c. To this 
was added Na jC o, (4 g) and 3-chloroperoxyben 2 oic acid 
(9 g, 80-85%, Aldrich) suspended in chci, (ioo aL) . 
After 4.5 hours, the aixture was filtered through 
celite and the filtrate washed with 5% aqueous Na lCOj 
solution. The organic extract was dried over Mgso 4 and 
concentrated to 100 aL. To this solution was added 
para-toluenesulphonic acid (0.5 g) and the aixture let 
stand at rooa teaperature for 16 hours. The solution 
was then concentrated and the residue chroaatographed 
over silica gel using 30% ethyl acetate in hexane to 
give the title product (10 g) as a colorless thick oil 



Example i fi7 




A 60% aineral oil suspension of sodium hydride 
(1.9 g) was washed with hexane and suspended in THP 
(200 aL) at -78*C. To this stirred solution was ad< 
allyl alcohol (3 aL) . After l hour, the product of 
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Example 73 was added in one lot and the mixture stirred 
for 16 hours. Then allyl alcohol (5 mL) was added and 
the mixture refluxed for 0.25 hours. The mixture was 
cooled, washed with water, dried over MgS0 4 and 
5 concentrated to give a thick liquid. A solution of 
this material in diphenylether (20 ml) was heated to 
reflux for 5 hours. The mixture was cooled and 
chromatographed over silica gel using 80-100% ethyl 
acetate in hexane to give the title product (1.8 g) as 
10 a white solid. 



15 




To a stirred solution of the product of Example- 

20 167 (1.1 g) in CHCl, (20 mL) at 0*C was added 3- 
chloroperoxybenzoic acid (1.5 g, 50-60%, Aldrich) 
suspended in CHCl, (5 mL) . After 2 hours, 3- 
chloroperoxybenzoic acid (0.5 g, 80-85%, Aldrich) was 
added to the reaction mixture. After 4 hours, the 

25 mixture was allowed to warm to room temperature over 
lhr. The mixture was washed with 5% aqueous KjCO, 
solution, dried over MgS0 4 and concentrated. The 
residue was chromatographed over silica gel using 50% 
ethyl acetate in hexane as eluant to give a mixture of 

30 an epoxide and the title product. This mixture in 
ethyl acetate (20 mL) was allowed to stand at room 
temperature with para-toluenesulfonic acid (20 mg) for 
16 hours. The solution was washed with water, dried 
over MgS0 4 and concentrated to give the title product as 

35 a white solid (0.85 g) . 
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To a stirred solution of the product of Example 
168 (0.8 g) in THF (50 mL) was added sodium borohydride 
10 (0.4 g) and the mixture refluxed for 1 hour. The 

mixture was treated with saturated aqueous NH4CI with 
caution and extracted with ethyl acetate. The organic 
phase was washed with water, dried over MgS0 4 to give 
the title product as a colorless solid. 



15 



Example 170 




20 

The product of Example 169 was hydrogenated in a 
parr apparatus in a mixture of ethyl acetate and acetic 
acid over 5% Pd on carbon under 5 psi hydrogen 
atmosphere at room temperature for 3 hours. The 
25 reaction mixture was filtered and the filtrate 

concentrated. The residue was chroma tographed over 
silica gel using ethyl acetate as eluant to give the 
title product as a colorless solid (0.3 g) • 

30 BKflBBlfi 171 



35 



CH 3 
CH3 
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A 35% mineral oil suspension of potassium hydride 
(12 g> was washed with hexane and suspended in THF (150 

at - 78 ° c - The mixture was stirred and 4- 
hydroxydiphenyWhane (is. 5 g) was added as solid in 
5 several portions over 0.5 hours. The mixture was 

-NaT* to° ^ ° #C ° Ver 2 ^ ~ *<* to 

U3 «'« r,rf 8 K Wa8 ^ ^^y^^oylchlorid. 

alio!!'* } ° Ver °' 25 hOUrS Md ^ fixture 

allowed to warm to room temperature over is hours. The 
10 mixture was refluxed for 0.5 hours and cooled in ice 
To this was added water and the organic phase was dried 
over MgSO, and distilled to give the title produ" « a 
colorless liquid. B.p. 170-175 -c/o. 05 mm 



15 



To a ,tirr. d .olution th. product of Example m 
" (S.oas „ *„ eth „ (1S0 ind t „ tr . Mthyltth ^ 
dxa» ln . ,3 ^ « _ 78 . c WM id<Ud , x 3 * 

of aec.butyl lithiu, i„ eyeloh^an. <„ tt) . 
hour, diwthyiforMid. ». 4S 1.) was addad. After 2 
hour., aaturatad agueeu. NH.C1 v., .dded th. layer. 
™ aaparatad. The organic p h ,s. ... driad over Mgso. Z 
concentrated. Th. ra.idu. was chroaatographed ever 
aillc. gal u.i„, m ie . t>t . ^ h>xaM ^ 

the title product aa thick oil (S.l g). " 
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product or b»-p>. i» - 

rtirr .d ~»f-T^ ^ St., 10 »i»ute S . 
, lly l«ane.i»» »ro»Ue U« « crefuU, 
the mixture wee ™n»d to 0 C ^ ^ Beparllt ed 

Hitt — n t;rr-« ilea ov« «^ «. 

» d the .^.nxc^... « ov.r 
th. title product . thic* *» *> • 



30 



35 



^ . .tirred .olutlon of the product of Exe.pl. 
trioxid.^^- < 4 . c Ior 

^J^ - ~ «,e — — 
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extract was dried and concentrated to give the title 
product as a thick gum (0.38 g) . 

BtMBRlfi 175 



10 To a stirred solution of the product of Exanple- 

174 (0.38 g) in CHC1, (5 nL) at 0*C was added 3- 
chloroperoxybenzoic acid (0.38 g, 80-85%, Aldrich) 
suspended in CHC1, (3 nL) . After 1 hour 3- 
chloroperoxybenzoic acid (0.38 g, 80-85%, Aldrich) was 

15 added. After 1 hour, the mixture was washed with 
saturated NaHCO,. The organic phase was dried by 
gravity filtration and concentrated. The residue was 
ehronatographed over silica gel using 20% ethyl acetate 
in hexane to give the title product as a colorless gum 

20 (0.18 g). 
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A solution of the product of Example 175 (0.18 g) 
and para-toluenesulphonic acid (5 ng) in CHC1, (5 nL) 
was allowed to stand at roon tenperature for 16 hours. 
The solution was washed with water and dried over MgS0 4 
to give the title product as a thick gun. 



0 



0 ~ 
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EXMHPlg 177 



5 




The procedure of Example 166 was repeated using 4- 
phenoxyphenol (Aldrich) and allyl bromide in the place 
of 4 -hydr oxy-dipheny lmethane and 3-chloro-2- 
10 methylpropane respectively to obtain the title compound 
as a thick liquid. 



20 propanol (2.51g, 26.5 nnnol) , and tetrabutylammonium 
iodide (82mg, 0.22 nnnol) were dissolved in 50 mL DMF. 
Sodium hydride (1.33g, 33.2 mmol, 60% dispersion in 
mineral oil) was added slowly to the reaction mixture 
which was stirred at 60 °C for 12 hours. The reaction 

25 was poured into 400 mL water and extracted with 4 X 150 
mL ethyl acetate. The combined organic phases were 
dried (MgS0 4 ) , filtered and concentrated to afford a 
brown oil. The crude oil was chromatographed (silica 
gel, 20% ethyl acetate/hexane) .to give the pure product 

30 as white crystals (3.58g, 59%). The product had the 
following properties: Anal, calcd for c l5 H l6 0 3 : C, 
73.75; H, 6.60. Found C, 73.36: H, 6.65. 



Example 178 



15 




4-Phenoxyphenol (4.66g, 25 mmol) , 3-chloro-l- 
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5 

The .Icohol ot — ''^'r^"* 

The solution » "«*■**" , 0 . 4S moI) followed 
10 p-toluen«.ulfonyl ^"""^T^r.. Th. reaction 
w » «, „> i-. ... hours, en* then 

^xtur. w» «* stlrred f ° r " h0Ur "' 
w™" 1 * *° r ° ^ d ^.r reduced pressure. The 
^ sdvent ^^ether. with —.ted 

l5 residue we. dissolve in filttted . Th. 

KHSO. end hrlne. ^J^', lve l20 „ of th. title 
filtrate was concentrated to <j 
COBP ound as yellow oil. ^ 
The compounds in Table 12 were ma 

„ The resulting product was xuxxy 
20 analogous manner. The « B Example Mo. 229. 

characterized in the next step. See Ex P 
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Example 19P 



5 




4- (Benzyloxy) phenol (0.41g, 2.05 mmol) , l-(2- 
10 chloroethyl) pyrrolidine hydrochloride (0.36g, 2.1 amol) 
and powdered potassium carbonate (1.09g, 7.9 mmol) were 
stirred in 23 mL of N,N-dimethylformamide at 80»C for 
12 hours. The reaction was cooled to room temperature 
and poured into 300 mL water. The aqueous phase was 
15 extracted with 4 X 50 mL ethyl acetate. The combined 
organic washes were dried (NaSOJ , filtered, and 
concentrated to afford 0.43 g amber oil. The crude 
product was chromatographed (silica gel, 20% 
methanol /heptane) to give the pure product (0.39 g, 
20 64%) as a pale yellow solid. The product had the 
following properties: 

Analysis calculated for C„B b no,o.10 HjO: 
Calc: C, 76.27; H, 7.82; N, 4.68. 

25 Found: C, 76.09; H, 7.80; N, 4.62. 



The product from Example 198 (2.78 g, 9.3 mmol) 
was dissolved in 35 mL THF in a Parr ShaJcer apparatus. 
35 A catalytic amount of 4% Pd/C was added, and the 
reaction was run under 60 p.s.i. of H, at room 
temperature for 23 hours. The reaction was filtered 



Example 199 



30 
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through Celite and concentrated to afford the product 
(1.49 g, 78%) as yellow crystals. The product had the 
following properties: mp 113-H5*. 

Analysis calculated for 0^,^0,0.25^: 
calc: C, 68.06; H, 8.33; N, 6.61. 
Pound: C r 68.16; H, 8.06; N, 6.55. 

Example 200 




15 2- (Bromomethyl) naphthalene (0.36g, 1.6 mmol) , the 

phenol from Example 199 <0.33g, 1.6 mmol) and powdered 
potassium carbonate (0.52, 3.8 mmol) were stirred in 15 
nL DMF at 80* for 12 hours. The reaction was cooled to 
room temperature and poured into 200 mL water. The 

20 aqueous phase was extracted with 4 X 30 mL ethyl 
acetate. The combined organic washes were dried 
(NaS0 4 ) , filtered, and concentrated to afford a tan 
solid which was recrystallized from ethyl 
acetate/hexane to give the pure product (67 mg, 12%). 

25 The product had the following properties: 
H.R.M.S. M* calculated for CjjHjjNO,: 
Calc: 347.1886. 
Pound: 347.1856. 

30 The compounds exemplified in the following Table 

were prepared essentially as described in Example 200 
except that 2- (Bromoethyl) naphthalene was replaced by 
the designated Ar 1 Precursor. 
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2-Thiophenemethanol (4.18g, 36.6 mmol) , tosyl 
chloride (7.09g, 37.2 mmol) and pyridine (3 «L, 37.1^ 
m ol) were stirred in 100 «. methylene chloride at FT 
,or 12 hours. The reaction was poured into 200 mL 
water. The phases were separated, and the organic 
TZ was washed with 2 X 200 mL 10% HCl, 2 X 200 mL 
water, and dried (Na,S0 4 > . The resultant crude tosylate 
n 05a 3.9 mmol) was reacted with the phenol from 
Sample « (0.3^ 1.7»ol, and sodium hydride^,, 
TTLol t 60% dispersion in mineral oil) in 25 mL DMF 
at RT overnight. The reaction was poured into 100 mL 
water and washed with 4 X 50 mL ethyl acetate. The 
organic phases were dried (Na a S0 4 ) and concentrated to 
afford an amber oil. The crude product was 
chromatographed (silica gel, ethanol/methylene 
chloride/ammonium hydroxide 5/94/1) to give an amber 
oil. The product had the following properties: 

Analysis calculated for C^NOjS 0 . 15 HjO: 
Calc: C, 66.70; H, 7.01; N, 4.58. 

Found: C, 66.72; H, 6.94; N, 4.47. 



30 
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4-Hydroxydiphenyl methane (Aldrich) 1.84 g in 50 
ml dimethylformamide (DMF) was added sodium hydride 
(60% dispersion in mineral oil) 0.5 g (Aldrich) 

10 portionwise at R.T. during 15 min. The reaction mixture 
was stirred for 1/2 hr and 1.57 g of l-bromo-3-chloro 
propane (Aldrich) in 10 ml of DMF was added dropwise 
during 10 min and the mixture was stirred at room 
temperature overnight. 

15 Diethyl ether 100 ml and 3 ml of water was added 

to the reaction mixture and the organic phase was 
further washed with H,0 (10 ml x 2), dried, filtered, 
the solvent removed in vacuo, and the organic material 
was chromatographed over silica gel using 5% EtOAc in 

20 hexane and gave the title compound as colorless thick 
oil 2.1 g. 
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Byttimalg 22S 'Method A1 



Mr »t> Y i ] - r 2- r 4 - tph gnvlmftfchvl ) phcnoxv 1 ethvl 1 -2S- 

aronohvdrochloride. hvdrate 



To a stirred solution of 165 mg of L-proline 
methyl ester hydrochloride in 5 ml of N,N- 
diaethylforaaaide was added 500 ag of powdered 

15 potassium carbonate and the mixture was stirred under a 
nitrogen atmosphere at room temperature for 10 ainutes. 
382 mg of the compound of example 186 was added to the 
mixture and was heated to 65* and stirred under a 
nitrogen atmosphere for 4 hrs. The mixture was cooled 

20 to room temperature and the solvent was removed by 

evaporation under reduced pressure to give crude oily 
gum, which was extracted with ethyl acetate and was 
washed with water, dried over sodium sulfate and 
concentrated in vacuo to give crude product which was 

25 chromatographed on silica using 75% toluene, 25% ethyl 
acetate as mobile phase to yield 180 mg of oily gum 
which was converted into its KC1 salt using 6 N HCl: 
Dioxane and crystallization from ether gave 158 mg of 
the title compound as white crystalline solid. 

30 

Analysis Calculated for C 2t H 23 NO,HCl H 2 0: 
Calculated: C, 64.03; H, 7.16; N, 3.56. 
Found: C, 63.76; H, 7.14; N, 3.51. 
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10 



H20 



HCl 
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EKMBlS 226 f Method flj 

A-nipfti»tdlneearbovanlda 



10 




+025 H20 



To a stirred solution of 260.5 mg of the compound of 
example 216 in 5 ml of N,N-dimethylformamide was added 

15 300 mg of powdered KjCO, and was stirred under nitrogen 
atmosphere for 10 minutes. 150 mg of isonipecotamide 
was added to the mixture and it was heated to 65 °C and 
was stirred at 65 °C under nitrogen atmosphere for 4 
hours. The mixture was cooled to room temperature and 

20 solvent was removed by evaporation under reduced 

pressure to give crude oily gum which was dissolved in 
ethyl acetate and was washed with water, dried over 
sodium sulfate and concentrated in vacuo to give crude 
product, which upon crystallization from diethyl ether 

25 gave the title compound. 



Analysis Calculated CaHaNjOjl/4 H^O: 
Calculated: C, 74.02; H, 8.05; N, 7.85 
Found: C, 73.98; H r 8.19; N f 7.72 

30 

Bvampla 227 method CI 



35 « - , , AC 
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To a stirred suspension of 3-acetamido pyrrolidine 
(260 mg,) and potassium carbonate (700 mg, finely 
divided) in DMF (15 ml) , Tosylate of example 186 
(700 mg) was added. The reaction mixture was heated at 
5 60 a C for 10 hours, evaporated and the residue 

partitioned between ethyl acetate and sat potassium 
carbonate solution. The ethyl acetate layer was 
separated, dried (NajSOJ and evaporated to afford a 
yellow oil that was further purified by radial 
10 chromatography on silica (eluant; methylene chloride/ 
ethanol, 97/3) to yield a clear oil (400mg) . 

The resulting oil was further purified by 
crystallization as its HC1 salt (ethanol/diethyl ether) 
to afford the title compound (400 mg) . 

15 

Analysis Calculated for CmH^NjOj .1MC1: 
Calculated: C, 67.28; H, 7.26; N, 7.47. 
Found: C, 67.47; H, 7.97; N, 6.88. 
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BMMBlfl 228 f Method B) 

ph AiiviM^hv i i - r 3- r 4» f phanvlmethvl ) phenoxvl 
propyl 1 -Ii-prolinate 

5 



10 



15 

To product of example 216 (0.27 g) and 240 mg 
L-proline benzyl ester hydrochloride in 5 ml DMF was 
added powdered KjCO, 280 mg, sodium iodide 50 mg. The 
20 reaction mixture was heated at 80° overnight under 
nitrogen. 

It was then cooled to room temperature and 50 ml 
of ether and 3 ml of water were added. The organic 
phase was further washed with water (10 ml x 2) and 
25 dried. It was filtered and solvent was removed under 
vacuo. The residue was chromatographed over silica gel 
using 10:90:1 EtOAc: hexane: Et,N to give the title 
compound as colorless oil. 0.32 g was obtained. 

30 Analysis for CaH,NO,: 

Calculated: C, 78.29; H, 7.27; N, 3.26. 
Found: C, 78.42; H, 7.15; N, 3.10. 
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Example 22& 

To a stirred solution of methylamine (40% solution in 
H,0, Aldrich) (13.7 ibL, 180 mmol) was added a solution 
of example 220 (0.47 g, 1.8 mmol, in CH 3 CN 5 mL) . The 
10 resulting mixture was heated to 45-50*C for 4-5 hours 
and then allowed to stir at r.t. for 15 hours. The 
reaction was concentrated in vacuo and the aqueous 
residue extracted with EtOAc (2 x 15 nL) • The organic 
layers were combined and acidified with IN HCl to PH 1 
15 at 0*C. A white precipitate was formed, and the solid 
was collected by vacuum filtration. The solid was 
washed with IN HCl, followed by hexane to afford 0.35 g 
salt. The solid was dissolved in 10% NaOH (30 mL) and 
extracted with Etp (2 x 20 mL) . The organic layers 
20 were combined, dried over Na 2 S0 4 , and concentrated in 
vacuo to give the free amine as a clear colorless oil 
(0.3 g) • The resulting product was fully characterized 
in the next step. See Example No. 330. 
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Bagels ??a 




CCfcMe 



To a stirred solution of example 326 to 30 o i , 
»aol in CH,C1 2 ( 6 bL) was add„H « *w , 9 ' 1,1 

(Aldrich, 0.13 BL, l.s nunol ) at i- * m. 

allowed to stir at r t 111 « h reaCti ° n WM 

at r,c * w 17 hows, and then 

compound „ . clMr eolorl „ s ^ r ^ ulti "* 

product Md th. fcnowin, p r op. rtl . 3: ZZ. im ' 

ror w c . a> ? m; n 4.03. LZ " 

c, 65.38; H, 7.30; N, 3.95. 



WO 96/10999 



- 194 - 



PCTAJS95/12367 





WO 96/10999 



PCT/US95/12367 



195 



Example 334 




X02H 

.HCI 



To a stirred solution of example 330 (80 mg, 0.23 
mmol) was added 6 H RC1 (1 mL) . The reaction was 

10 heated to 70°C for 4 hours, then concentrated in vacuo 
to give a white solid. The solid was slurried with 
Et20 and collected by vacuum filtration to give 110 mg 
of the title compound. The resulting product had the 
following properties: Analysis calcd for c^NOjSCl 1.3 

15 HjO: C, 56.30; H, 6.01; N, 3.46. Found: C, 56.05; 
H, 6.22; N, 3.37. 
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O 



+ 0.5H2O 

10 A mixture o£ the product of Example 180 (0.48 g) , N- 
benzylpiperasine (1 mL) , KjCO, (0.7 g) in DMF (4 mL) was 
heated to 80«C for 16 hr. The volatiles were removed 
in vacuo and the residue was extracted with ethyl 
acetate and water. The organic phase was washed with 

15 water (3 times) , dried over MgSO, and concentrated. The 
residue was chromatographed over silica gel using 
CHC13/EtOH/agueous NH3 (85/14/1) as eluant to give a N- 
benzyl piperazine derivative. This product in 30 mL of 
ethanol was hydrogenated over 20% Pd(OH)2 on carbon at 

20 60 psi hydrogen atmosphere for 18.4 h. The mixture was 
filtered and the filtrate concentrated. The residue 
(Sample A) was heated to reflux with toluene (4 mL) 
and trimethylsilylisocyanate (2.5 mL) for 3h. The 
mixture was cooled and chromatographed over silica gel 

25 using CHC13/EtOH/agueous NH3 (85/14/1) as eluant to 
give the title product as a white solid. 

Anal, for 0,^,0,. 0.5 HjO 

30 calculated Found 

69.98 C 69.78 

7.27 H 6.82 

11.66 N 11-53 
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Example 338 A, B and C 



10 



15 



20 



25 



A. 



B. 



CO 



c. 



CO 

OjO* 



+025 H20 

To a stirred solution of 1.5 g of tosylate 
prepared in example 186 in 20 ml of N,N- 

30 dimethylformamide was added 1.5 g of K,CO, and 480 mg of 
4 -azabenz imidazole. The mixture was heated to 65 °C for 
4 hours, the mixture was cooled to room temperature and 
extracted with ethyl acetate. The organic extract was 
washed with water, dried over Na 2 S0 4 and concentrated in 

35 vacuo to give crude oily gum which was chroma tographed 
over silica gel to yield the title compounds 338A, 338B 
and 338C (in order of elution) . 
A: Calcd for C 2I H,^30-1/2H 2 0: 

Calculated: C, 74.53; H, 5.96; N, 12.42 

40 Found: C, 74.30; H, 5.81; N, 12.45 

B: Calcd for C,,H„N 3 0: 

Calculated: C, 76.57; H r 5.89; N, 12.76 

Found: C, 76.48; H, 5.76; N, 12.81 

C: Calcd for CaHwNjO-l^HjO: 
45 Calculated: . C, 75.54; H r 5.89; N, 12.59 

Found: C, 75.80; H, 5.75; N, 12.64 
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BfflBBlfl 362 A and B 





H2N 



+ 0.25H2O 



To a stirred solution of 764 mg of the tosylate 
prepared according to example 186 in 10 ml of DMP was 
placed 1 g of K,co, and 326 mg of 5-nitrobensiaidazole. 
The reaction mixture was heated to 65* C and was 
stirred at 65 «C under nitrogen atmosphere for 4 hours. 
The reaction mixture was cooled to room temperature, 
poured into water and extracted with ethyl acetate. 
25 The organic extract was. washed with water, dried over 
NajSO, and concentrated in vacuo to afford a residue 
which was taken up in 8 ml of 1:1 mixture of ethanol 
and HC1. The mixture was treated with 800 mg of 
SnCl,-2H,0 in 1 ml of concentrated HC1. The mixture was 
30 heated on the steam bath for 45 minutes, cooled to room 
temperature and neutralised 10% MaOH solution. The 
basic solution was extracted with ethyl acetate. The 
organic extract was washed with water, dried over 
Ha,so 4 , concentrated in vacuo to yield an oily residue 
35 which was chromatographed on silica gel using 92.5% 
CHC1„ 7% ethanol, and 0.5% NH4OH as eluant to provide 
the title compounds. 

SUBSTITUTE SHEET (RULE 26) 
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A: Calcd for CaN^O, • l/4H,0: 

Calc: C, 75.91; H, 6.23; N, 12.08 

Found: C, 75.96; H, 6.10; N, 12.03 

5 B: calcd for c a H,,N,o-i/4H 2 o: 

Calc: C, 75.95; H, 6.23; N, 12.08 

Found: C, 75.73; H, 6.05; N, 11.94 

10 




+ 0.25H2O 



To a stirred solution of 200 mg of the compound 
prepared in example 338B in 5 ml of CHC1, was added 200 
mg of 80-85% m-chloroperoxy benzoic acid and the mixture 
was stirred at room temperature for l hr. The mixture 
was diluted with 10 ml of CHC1, and was washed with 10% 
KjCO, solution and water, dried over Na,S0 4 and 
concentrated. The residue was chromatographed over 
silica gel using 85% CHC1„ 14% ethanol and 1% aqueous 
NaOH as eluant to yield the title compound as white 
solid (example 49) . 
Calcd for ^,^,0,1/411,0: 
Calc: C, 72.09: H, 5.62; Ny 12.01 

Found: C, 71.71; H, 5.50; N, 11.81 
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Example 364 




+ 0.25H2O 



Following the procedure described in example 363 
and replacing the compound of example 338B with the 
compound of example 340C provided the title compound as 
white solid. 
15 Calcd for C,,H 19 Nj02 • l/4HjO: 

Calc: C, 72.09; H, 5.02; N, 12.01 
Pound: C, 72.16; H, 5.62; N, 11.96 




Following the procedure described in example 363 
30 and replacing the compound of example 338B with the 

compound of example 340B provided the title compound as 
white solid. 

Calcd for C M H 1 ^» 3 o 2 -i/4H 2 0: 
Calc: C, 72.09; H, 5.62; N, 12.01 

35 Found: C, 72.31; H, 5.82; N f 12.05 
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Banal* " 6 




To stirr«J .thyl«» 9»ool (200 »L) wa. 
.odiu. pell.t. (3.75 g. 250 mol. Aldrieh). Aft.r th. 
oodi un wa. di.aolvad th. .olutlon v.. oool«i to roo. 
0 tt*«t— To thi. .olutlon wa. addad eopp« <I« 
oxide («•» «. «° — 2-iodothi=ph». U= 5. ^ 

m0 l). Thi. nixture v.. then heated .t 120-C for 40 
.our.. Th. -ixtur. wa. cooled to roo. \Z 
poured into water (1000 mL> . The aqueous mixture w» 
ls r« .xtr.ct.d with two 250 «. portion, of ether The 
conbined eth.r extract, were w.eh.d 3 «!»• with water 
,2 x 100 aL) . ».tur.t.d brine (100 »L) end dried over 
HgSO,. After filtration, the volatile =o«,on.nt. were 
renoved at reduoed preaeur. on a rotary evaporator 
20 The reaidu. w« chromatography on silica g.l gradient 
.luting with ethyl acetate :h«ane (100* he*an« to 1.5) . 
Z. produced 15.9 g (30.3%) of the title compound a. 
an oil. 

25 HRMS (M+) for W>i s 

Calculated: 144.0245 
Found: 144.0245 



30 




35 



To a stirred solution of the product of Example 
366 (1 * 7 mmol) in tetrahydrofuran (20 mL) at -50-C 
was add!; n-butyllithium (1.6 M in THE, 10 mL, !• »ol) 
oropwise over one minute. The mixture was slowly 
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warned over one hour to -20»c and then cooled to -50-c. 
The mixture was then treated with benzyl bromide (0.9 
mL, 7.6 mmol) and warmed to room temperature over one 
hour. The mixture was poured into water (50 mL) , 
saturated brine (25 mL) and dried over MgS04. After 
filtration, the volatile components were removed at 
reduced pressure on a rotary evaporator. The crude 
product was used in Example 368 without further 
purification. 

Baaalm ™« 



20 



30 




To a cooled (0»C) and stirred solution of the 
product of Example 367 (1.6 g, 7 mmol) in methylene 
chloride (25 mL) was added pyridine (2.2 mL, 28 mmol) 
and p-toluenesulfonyl chloride (2.7 g, 14 mmol). The 
mixture was allowed to warm to room temperature and 
stirred for 18 hours. The mixture was poured into 
water (100 mL) and extracted with two 50 mL portions of 
25 ethyl acetate. The combined ethyl acetate extracts 
were washed 2 times with water (2 x 25 mL) , saturated 
brine (25 mL) and dried over MgS0 4 . After filtration, 
the volatile components were removed at reduced 
pressure on a rotary evaporator. The residue was 
chromatographed on a reverse phase column gradient 
eluting with methanol-water. This produced 0.64 g 
(24%) of the title compound. 

HRMS (M+) for CmHjoSjO* 
35 Calculated: 388.0803 
Found! 388.0803 
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5 

T0 , .tirred solution of the product of m»te 
368 " ,. o.2e ~D — Wp~ot-id. (...« 9. 0.5 
"ol Aldroh) in H^-dl-Wlfor—la. (5 «• ~. 
. Zl^ ..hydro., pot— i» e«bon.t. (0.25 9) in on. 

P T :rllxtur. -a. pour.d into w.«r (1.0 -L> - 
sxtr.ct.d with 25 «L of ethyl .c.t.f. Th. ethyl 
TeZ* was washed 2 ti.es with water (2 x 25 « . 
15 saturated brin. (25 *) dried over M 9 so.. After 
" Nation, the volatile co.pon.nts were r»o^ ^ 

^X^ient^in, with 

The solid produced was triturated with other. This 
produced 0.O2 , (22.2%) of th. title co^und. 

25 

BBBBliB 37Q 

02Et 



30 




35 



The product from Example 368 (0.1 g, 0.26 mmol) 
Lro.atoor.phed on silica 9.1 elutxn, with ethyl 
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ace «te: h e«»e (1,1, J^^ct w„ — 

„«««ntrated ammonium hydroxide. The proa 

! ^her (5 «L) and treated with hydrogen chloride 
UP d ^Tsu solid was triturated with ether. 
5 Zs proceed 0. 9 0S g (36%) of the title -pound. 

„ r^OS- Calculated: 373.1712 

HRMS <M+) for CmH^OjS. 373.1715 

ffiffflW A 371 




To . .tirr.0 -lution o* the product of «W. 

370 o.i — , ^n.'^; 

60-C for 5 hours. Tne cvaporat0 r and the 

20 at reduced pressure on a rotary evap ^ 
residue was triturated with ether to gi 
compound • 

. CJ1 KO,S: calculated: 346.1477 

HRMS (MH+) for C„H*HO,S. 3 46.1479. 



25 



Found: 

CI, 



-S- 

l 3 _ Prop an.di.l ("0 «L. Morion, «« ^ 
1,3 rr»p«» , w for the preparation 

the rooction condition. d-crib- for P ^ 

of Exonple 366. this producod 13.2 9 <? 

title compound* 

35 ♦ caiAS- Calculated: 158.0402 

HRMS (M+) for CtH^S- Fwjnd! 15 8.0397. 
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Example 373 



The product from Example 372 (6 g, 37.9 mmol) was 
subjected to the reaction conditions described for the 
preparation of Example 362. The residue was 
chromatographed on a reverse phase column gradient 
10 eluting with methanol -water. This produced 0.76 g 
(7.9*) of the title compound. 

HRMS (M+) for C M H I6 0,S: Calculated: 248.0871 

Pound: 248.0874. 



©uex 



Example 374 




The product from Example 373 (0.5 g, 2. 01 mmol) 
was subjected to the reaction conditions described for 
the preparation of Example 368. The crude product was 
chromatographed on silica gel gradient eluting with 
ethyl acetate:hexane (1:19 to 1:9). This produced 0.53 
g (65%) of the title compound. 

NMR (CDC1,): 7.76 (d, 2H) , 7.35-7.19 (complex, 7H) , 6.37 
(d, 1H), 5.90 (d, 1H), 4.16 (T, 2H) , 3.98 (S, 2H) , 3.95 
(T r 2H), 2.39 (S, 3H), 2.06 (Pent., 2H) . 
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Baaala m 



.HCI 



CH3 



10 



15 



The product from Example 374 (0.2 g, 0.5 mmol) 
N-aethyl-0-alanine was subject ad to the reaction 
conditions described for the preparation of Example 
369. The crude product was chromatography on silica 
gel eluting with ethyl acetate .-hexane (i: 4 ). The 
product was taken up in ether (5 mL) and treated with 
hydrogen chloride and the resulting solid was 
triturated with ether. This produced 0.08 g (42%) of 
the title compound. 



and 



20 



HRMS (MH+) for C^SNO,: Calculated: 

Found: 



348.1633 
348.1651. 
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10 



15 



20 



ara, 



»P««» <« »• "T^.Tc^ (oUotad » tert 
t.tra-n-butyl—oniu. iodid. <ca t) folio ^ 

jo ninuta. th. raaetlon " ^ „™iting 

of 2H hydrochloric add/ico 

solution attract sa turatad 
ottract. vara ..pare*-- sat)jrata o 

potaaaic »yar=*» an / evap0 r.t.d to 

pota.aiu. carbonate, driad (H^SO.) » 



25 (15.02 g) • - 

with the proposed structure. 



WO 96/10999 

PCT/US95/12367 

- 219 - 

Baaalg 177 



10 



15 



20 



IBu 



To a stirred solution of the t-butvi * 
example 376 (2.7 8g ,l0 ttn o 1)i „ ^i 0 ^. t " ^c^ 
11th*. diisopropylamide ( «. J S o^ lon X' 
1-2 eq ) was added. The reaction CAldrich), 

nexr step (Example 381). 



i 
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in 
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era. 

To a stirred solution of t-butyl ester from 
example 376 (9.60 g, 34.5 mmol) in methylene chloride 

10 (50 si) and methanol (5 ml) at 0 # C trif luoroacetic acid 
(50 ml, prechilled in ice) was added. The reaction 
mixture was stirred at 0*C for 20 minutes, then allowed 
to attain room temperature overnight. The reaction 
mixture was evaporated to afford an off white solid 

15 which was recrystallized from diethyl ether /hexane to 
yield the title compound (6.12 g) • 

Analysis Calculated for C^H^O, 0.1 HjO: 
Calculated: C, 73.82; H, 5.86. 
20 Found: C, 73.77; H, 5.76. 




Following examples were carried out (i.e. examples 
381, 382, 383) as described in Example 380. 
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in 
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25 



30 



coo ^T^TtZZ T aeid *- — - 3.o 

0 pyridine „ ^LtVi^ Z '^' — 

»i*ur. v.. .tirwd • dd • ,, • reaction 

»i«ur. v.. .tirr.a c V<rn ^ a,W • ,, • *>« reaction 
' Partitions b.tw.. n e^,^.^' « 

«*traet« „«. «ap ara t«l I ,h " 0r9anic 

to .«ord .„ cr/wM^a^J"^' ^ 
Th « crude . ella M , JU| ^ '" 4 ' »*«d - 1.2. „. 
-Men pyri*,,. (J ^7 0 ^ ^V-«- "hWriae, to 
nixtur. we. « lrre<1 -I,' *" Md,d - *»• reaction 
"tur«. d eodiun hydroL ,U ' ncnM 

•"racted into ^Zl^™' *"< 

»re separated, dried T 

» orx whit. .olid. Tni™ to .„ ord 

P«ri«.d oy c^to^Ts"^^" 

"her, to a«ord the^rll ! ( " 1U,,nt; 

e "tie coapound (920 ng) . 

Analysis calculated for c_h.m„ „ 
Calc- r. , Cniyo, 0.15 »„. 

, C. 71.39; H, t.89, . , ,, 

Found: c, 71 37. „ , 8- 
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10 



15 



d f T am the amide 

to that dMortt*a m « 
eorooon* (3«0 »9) • 

, ^.t^ tor C^HO, -1 BC1. 0.. W>. 



20 




25 



30 



©TO, 

as described in 

3-hyoroxy pyrrolidine, 
(ioo ag) • 

. lcul .«d «or 8C1. 0.5 B.O: 

C * 1C 1. c. «.«. »• '- 06 '' 
Found; 
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Example 387 

phgnpxvlgfchanone 




10 

245 mg of sodium hydride (50% in oil) washed with 
hexane to remove the oil, was added to the solution of 
920 mg of 4 -hydroxydipheny lmethane in 10 ml of N, Il- 
ls dimethylformamide. The mixture was stirred at room 
temperature under nitrogen atmosphere for 10 minutes, 
and then 806 mg of i-(chloroacetyl)piperidine was added 
to the mixture. The reaction mixture was poured into 
water and was extracted with ether. The ether extract 
20 was washed with water, followed by 10% NaOH solution, 
dried over Na^50 4 . The solvent was removed by 
evaporation under reduced pressure to provide crude 
product which was crystallized from ether/hexane to 
provide 656 mg of the title compound as white 
25 crystalline solid. 

Analysis calculated for CjoHjjNO,: 
Calc: C, 77.64; H, 7.49; N, 4.53. 
Pound: C, 77.83; H, 7.49; H, 4.49. 

30 
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Example 388 



10 



1- f 2 , S^imethvlniperidin-l-vl) -2- T4- fphenvlmethvll < 

phengXYlethttnong 




+ 0.1 H20 



15 



Following the procedure described in example 387 
and replacing l-(chloroacetyl) piper idine with 1* 
(chloroacetyl)-2,6-dimethylpiperidine yielded the title 
compound. 



20 



Analysis calculated for CjjH^O-O-IHjO: 
Calc: C, 77.89; H, 8.08 # N, 4.13. 

Found: C, 77.84, H, 8.16; N, 4.13. 



Example 389 




30 To stirred solution of the acid from example 380 

(800 mg, 3.31 mmol) in dimethylf ormamide (10 ml) and 
pyridine (2 ml) , disuccinyl carbonate (842 mg) and 
4 -dime thy laminopyr idine (cat) were added. The reaction 
mixture was stirred at room temperature for 50 minutes 

35 and then hexamethyleneimine (330 mg) was added. The 

reaction mixture was stirred overnight, evaporated, and 
partitioned between ethyl acetate and saturated 
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potassium hydrogen sulfate solution. The organic 
extracts were separated, dried (Na,S0 4 ) and evaporated 
to afford an off white solid (crude yield -l.i g). The 
crude product was purified by chromatography on silica 
5 (eluant; diethyl ether/hexane, 70/30) to afford the 
title compound (800 mg) . 



Analysis calculated for C^H^NO, 0.15 Kfi: 
Calc: C, 77.34; H, 7.82; N, 4.29. 

10 Found: C, 77.40; H, 7.84; N, 4.30. 
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Example 307 




To a stirred suspension of Lithium aluminum 
hydride (400 mg, excess) in THF (10 ml) at room 
temperature, the amide for example 389 (700 mg) vas 

10 added. The reaction mixture vas stirred at room 

temperature for 3 hours, quenched with water (l ml) and 
then diluted with ethyl acetate (50 ml) . The reaction 
mixture was filtered and the mother liquors evaporated 
to afford a colorless oil. The free amine was 

15 converted to its HC1 salt and crystallized from 

ethanol/diethyl ether to afford the title compound 
(545 mg). 

Analysis calculated for ^Hrfio l HC1 0.2 H,0: 
20 Calc: C, 72.17; H, 8.19; N, 4.01. 

Found: C, 72.21; H, 8.21; N, 4.07. 
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Example, 4ft7 




1) 3-Bromo propionaldehyde dimethyl acetal was reacted 
with 4-hydroxy diphenyl methane ae in example 216 and 
was purified through column chromatography to afford 
10 intermediate A. 



30 




2) 1 g of intermediate * in 10 ml of THF was added 0.5 
ml of H,o. P-toluenesulfonic acid 50 mg was added and 
heated to 70* overnight. The solvent was removed and 
the organic material was extracted with 30 ml ether. 
The etherial extracts were dried (Na,S0 4 ) and evaporated 
to afford to intermediate aldehyde fi. 



cm 



1 



3) The intermediate fi 240 mg in 3 ml of EtOH was added 
177 mg of ethyl 3-amino pentyn-l-carboxylate (The 
Nutrasweet Company) and 1 mmole of KOH (56 mg) and was 
stirred for 1/2 nr. 63 mg of NaBH,CN was then added and 
the reaction was worked up as example 12 and after 
chromatography to provide 20 mg of the title compound 
35 as a colorless oil. 
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Analysis for C^NO, • 0 . lBiO 

found 



c 

H 
N 



74.18 74.17 
7.36 7.66 
3.75 3'77 

fflrnnir' 1 '* 408 



10 



15 




titl. -Pound m . Pr-P«- * -~' 
,! 107 «c«pt that bt«ioae.t.lctohy«e flLtHyl 

20 dimethyl acetal. 



Analysis for CbHjsHO, 



25 





Theory 


Found 


c 


75.19 


69.79 


H 


7.17 


7.11 


N 


3.98 


4.21 
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BBMP lfi 409 



5 




10 To a stirred solution 100 mg of the compound of 

example 261 in 5 ml DMP was added NaH 12 mg (60% 
dispersion, Aldrich) . After 10 minutes of stirring, 30 
mg benzyl bromide (Aldrich) in 2 ml DMF was added 
dropwise stirred at room temperature for 1 nr. Organic 

15 material was extracted with 30 ml ether and was washed 
with HjO<5 ml x 3), dried, and purified by column 
chromatography to provide 60 mg of the title compound 
as a colorless oil. 

20 Analysis for c^NO, 



Theory 



Found 



C 



78.52 



'78.18 



H 



7.50 



7.50 



N 



3.16 



3.06 
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Example 4 IP 



Preparation of ethvl r f4-f 4-(phenvlntthvl^h e n Q yvi> 
butvll f2-propenvllaminolpropannate 

5 




150 Big of the compound of example 271 was reacted 
in accordance with the method of example 409 to provide 
100 mg of the title compound as a colorless oil. 

Analysis for C^HjjNOj 





Theory 


Found 


c 


75.92 


75.94 


H 


8.41 


8.59 


N 


3.54 


3.43 



Example 411 

25 




To 100 mg of the compound of example 261 and 0.1 
ml of 37% aq HCHO in 2 ml of GH 3 CN was added 25 mg of 
NaBHjCH and the reaction mixture stirred for 15 min. 
35 Two drops of glacial acetic acid was added and the 
reaction mixture was stirred for another 30 min. 
Solvent was removed in vacuo and the remaining mixture 
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10 



15 



20 



was basicif led with 15%KOH to pH 8 and the organic 
material was extracted with 20 ml ether. The organic 
phase was washed with H,0 (10 ml x 3) and was dried. It 
was filtered and the resulting oily substance was 
purified by silica gel chromatography using 50:50:1- 
EtOAc : tol : TEA as eluant to provide 90 ng of the title 
compound. 

Analysis for CJlrflO* ' 0 .2Kfi 



30 





Theory 


found 


c 


76.39 


76.10 


H 


7.03 


7.05 


N 


3.56 


3.48 




170 mg of the compound of example 265 was 
converted to 100 mg of the title compound using the 
25 procedure described in example 411. 

Analysis for C^H^NO, 



Theory Found 

C 74.33 74.28 

H 8.22 8.44 

H 3.94 4.00 



35 
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H20 



160 mg of the compound of example 267 was 
converted to 37.4 mg of the title compound following 
the procedure of example 411. 

Analysis for C^H^flO, • HjO 

Theory ZSilDi. 

C 70.17 69.85 

H 8.13 8.04 

N 3.90 3.92 



Example 414 




r i 



O-^^^n ^ C °2 Et 




+ 0.2 H20 



770 mg of the compound of example 265 was reacted 
with 3-pyridine carboxaldehyde (Aldrich) 0.12 g 
following the procedure of example 411. Silica gel 
chromatography afforded 0.7 g of the title compound. 
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Analysis for C^H^O,- 0.2H,0 





Theorv 


Pound 


c 


74.70 


74.31 


H 


7.06 


7.49 


N 


6.45 


6.28 



aamlfl *is 



15 +0.4 EON 0.2 H20 

640 mg of the compound of example 272 was reacted 
in accordance with the method described in example 411 
to obtain 350 mg of the title compound as a colorless 
20 oil. 

Analysis for Cj,Hj,N0, • 0 . 4 Et^I'0.2H,O 





Theory 


Found 


c 


73.76 


73.43 


H 


9.11 


8.66 


N 


4.74 


4.33 




35 



+ 0.5H2O 
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The compound of example 265 (267 ag) in anhyd. 
THF was cooled to 0*C and 2 mmol of MeMgCl in THF was 
added during 1/2 hr and stirred at room temperature for 
1/2 nr. 2 ml of aqueous NH4CI solution was added 
5 dropwise at 0»C and the solvent was removed in vacuo. 
The organic material was extracted with 30 ml ether and 
was chromatographed in a silica gel column using 
20:80: 1 -EtOH : EtOAc-TEA as eluant to provide 75 mg of 
the title compound as a colorless oil. 

10 

Analysis for Cj I H w NO,-0.5H 2 O 





Theorv 


Found 


c 


74.96 


74.80 


H 


8.99 


8.35 


N 


4.16 


4.65 



Example 417 

20 




25 

1.13 g of the compound of example 411 in THF was 
added dropwise to 3 mmol of LDA in 20 ml of THF at -78° 
during 1/2 hr. After 1/2 hr at -78 5 mmol of methyl 
iodide was added and reaction mixture was warmed to 
30 room temperature. Solvent was removed in vacuo and 

organic material was extracted with 50 ml ether and was 
dried. The desired product, 590 mg of the title 
compound, was obtained from column chromatography as a 
colorless oil. 

35 

Analysis for Cj,H^O,-0.2H,o 
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Theory zsund 

C 77.28 77.00 

H 7.74 7.86 

5 N 3.22 3.07 



10 



15 



Example 418 




20 



Product of example 417, (290 mg) was subjected to 
conditions described in example 417 and after 
chromatography on silica gel, a colorless oil was 
obtained, 21.4 mg. 



Analysis for C^NO, EtOAc 



25 



c 

H 
N 



Theory 

74.27 
8.12 
2.62 



Pound 

74.54 
7.76 
2.66 



30 



Example 41? 



35 




WO 96/10999 



PCT/US9S/12367 



- 242 - 

To a stirred solution of 350 mg of the ester of 
example 245 in 3 ml of n-butanol was added 1 g of 
hydrazine hydrate and the mixture was heated to reflux 
and was allowed to reflux under nitrogen atmosphere for 
5 6 hours. The mixture was cooled to room temperature. 
The solvent was removed by evaporation under reduced 
pressure to give the crude oily gum, which upon 
crystallization from diethyl ether provided the title 
compound as white solid. 
10 Calcd for CaH^NjCjO 2H,0: C, 70.64; H, 7.73; N, 11.77. 

Found: C, 70.62; H, 7.88; N, 11.71. 



15 



30 




Example 420 

ONHMe 

HCI 



Following the procedure described in example 419 
20 and replacing hydrazine hydrate with 40% methyl amine 
provided the title compound. 

Calcd for C^l n Vfi 2 i C, 74.97; H, 8.01; N, 7.95. 

Found: C, 74.67; H, 8.48; N, 7.88. 

25 Example 421 

II II ~ s 




To a stirred solution of 600 mg of the compound of 
example 249 in 10 ml of ethanol was condensed 1 ml of 
liquid ammonia and the mixture was heated in a pressure 
vessel to 85° C under 200 psi for 4 hours. The mixture 
35 was cooled and filtered. The filtrate was 

concentrated under vacuo to give an oily gum which was 
chromatographed on silica using 85% CHCl,: 14% ethanol: 
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1% NH4OH as mobile phase to provide 180 mg of the title 
compound. 

Calcd for C^HjjNjO^ C, 70.39; H, 7.63; N, 10.26 
Found: C, 70.17; H, 7.92; M # 10.19 

Example 422 




NH' CHa 



+ 0.3 H20 



150 mg (0.44 mmol) of the compound of example 265 
were dissolved in 10 ml of 40% methylamine (vt.% 

15 solution in water) . A catalytic amount of NaCN was 
added and the reaction vas stirred at 50° c for 2 
hours. The reaction vas cooled and the mixture vas 
diluted with 50 ml of Kfi and then extracted with tvo 25 
ml portions of EA. The organic layers vere combined, 

20 dried and concentrated. Chromatography vas carried out 
on a 1 mm chromatotron plate (90% EA\9% He0H\l % 
triethylamine) to afford 100 mg of pure product. 
Calcd for C^H^N^ 0.3 HjO: 

Calculated: C, 72.39; H, 8.08; N, 8.44. 

25 Found: . C, 72.36; H, 8.09; N, 8.22. 
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The title compound was prepared essentially as 
described in Example 422 except that ammonium hydroxide 
was used instead of methylamine. 
Analysis cald. for 0.3 Hjp 

calc: C, 71.81; H, 7.80; H, 8.81. 

Pound: C, 72.10; H, 7.94; N, 8.55. 



10 



15 



20 



25 



30 




+0.6 H20 

The title compound ms prepared essentially as 
described in Example 422 except that morpholine was 
used instead of methylamine. 

calc: C, 70.24; H, 8.00; N, 7.12. 
Found: C, 70.09; H, 8.13; N, 7.46. 

BXflBBlfl 425 



The product from Example 276 (0.20 g) was stirred 
in concentrated NH«OH (3 mL) with catalytic NaCN at 
reflux in a sealed vial for 23 h. The mixture was 
cooled and poured into EtOAc and water. The EtOAc 
layer was separated, washed with brine, dried over 
Na } S0 4 and concentrated. Flash chromatography on silica 
35 gel using a gradient of 99:1:0.5 to 97:3:0.5 

CHjClj/MeOH/NH^OH gave the title compound (0.052 g) as a 
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colorless oil: Anal, calc'd for C^NA'. C, 74.05; H, 
7.46; N, 8.63. Found: C, 74.12; H, 7.76; N, 8.44. 



35 



fly^mm 426 




The product from Example 275 (254 mg, 0.72 mmol) 
and a catalytic amount of sodium cyanide were dissolved 
in 10 mL ammonium hydroxide. The reaction was 
refluxed for 12 hours. After cooling to RT, the 
reaction was neutralized with 10% HC1. The aqueous 
phases was extracted with 4 X 30 mL ethyl acetate. The 
combined organic extracts were dried (Na,S0 4 ) , filtered, 
and concentrated to afford the crude product as a white 
solid. The product was chromatographed (silica gel, 
methanol/methylene chloride/ ammonium hydroxide 
2/97.5/0.5) to afford the pure product as a white 
solid. The product had the following properties: mp 
106-107*C. Anal, calcd for C^O,: C, 74.53; H, 7.74; 
N, 8.28. Pound C, 74.36; H, 7.66; N r 8.12. 

fiy»wple 427 




A solution of 153 mg of the product from example 
305 in 5 mL of ethanol and 5 mL of concentrated 
ammonium hydroxide solution was prepared and placed in 
a Parr bottle. The vessel was stoppered and stirred at 
room temperature for 48 hours. The reaction mixture 
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was concentrated and the residue was purified on prep 
plates eluting with 89.5% CHC1,-10.0% ethanol-0.5% NH»OH 
to yield 59 mg of white powder. 

5 Analysis for C^H^O, «1.0 Rfi 

Calculated Found 

67.72 C 67.82 

7.58 H 7.17 

10 7.52 N 7.35 

Example 4?ft 



15 



To a stirred solution of the alcohol from example 
385 (100 mg, 0.29 mmol) in methylene chloride (5 ml) 

20 and triethylamine (0.5 ml, excess) at 0»C, phenyl 

isocyanate was added. The reaction mixture was stirred 
overnight, evaporated and partitioned between ethyl 
acetate and saturated potassium hydrogen sulfate 
solution. The organic layer was separated, washed with 

25 saturated potassium hydrogen carbonate solution 

followed by brine. The organic extracts were dried 
(Na 2 S0 4 ) and evaporated to afford a white solid. The 
crude product was purified by radial chromatography 
(eluant:ethyl acetate) to afford the title compound (45 

30 mg) 

Anal. Calc. C^H^O, : 

Calc: C, 75.32; H, 7.02; N, 6.51. 

Found: C, 74.96; H, 6.84; N, 6.70. 
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Example 42? 




To a stirred solution of the ester of example 245 
in 8.0 ml of methanol was added 2 ml of IN NaOH 
solution. The mixture was heated and allowed to reflux 
10 for 1 hour. The reaction mixture was cooled to room 
temperature and the solvent removed by evaporation 
under reduced pressure to give a solid residue which 
was taken up in 10 ml of water and neutralized with 2N 
HC1 until it turned cloudy (pH«4.65). The solution was 
15 extracted with ethyl acetate and washed with water and 
dried over Na 2 S0 4 . The solvent was removed by 
evaporation under reduced pressure to give an oily gum 
which was converted to HC1 salt with ethanolic HC1 to 
give 33 mg of the title compound as a white solid. 
Calcd for C 2l K 2 sNO,*HCl'H 3 0: 

Calculated: C, 64.03; H, 7.16; N, 3.56 

Found: C, 63.53; H, 6.70; N, 3.59 



Example 43Q 




HO2C 



The compound of example 228 (0.2 g) was 
hydrogenated over 4 % Pd/C in 10 ml 3A EtOH, 5 psi for 
1.6 hrs. Concentration of the EtOH sol. gave 0.12 g of 
the title product as white precipitate. The title 
compound was recrystallized from toluene (m.p. 165- 
169) . 
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15 



20 



30 



35 



Analysis for C,,H M HO, 0-5H,0 
Theory Found 



72.60 72.88 
7.25 7.51 



C 
H 

H 4.03 3.96 




10 

* 0.6 H20 

800 mg of the compound of example 261 was 
hydrogenated over 4% Pd/C in 3A EtOH 20 ml at 5 psi for 
2 hr, filtered and recrystallized from 3 A EtOH to 
provide 120 mg of the title compound (m.p. 165-167°). 

Analysis for C„H»NO, • 0 . 6HjO 

Theory ZSiSDA 

25 C 70.39 70.15 

H 7.52 7.29 

K 4.32 4.24 

pyamnle 432 




CO2H 



0.1 g of the compound of example 417 was 
hydrogenated over 4% Pd/C in EtOH as described in 
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example 431. Removal 

by silica bai T SOlVent ln vacu ° followed 

Z*t t gel ^""tography provided 80 mg C f the 
title compounds »° «^,, «9 ox me 



title compounds as yellow oil. 
Analysis for C^o, 0 .2C*, 







Found 


c 


74.76 


74.28 


H 


8.01 


7.95 


N 


3.89 


3.34 



15 



20 



30 




CO2H 



The compound of example 273 w * 
was described for exempt 431 to ^ « 
title compound, m.p. ^ ? ° ** ° f ^ 



25 Analysis for C^NO, 

HlfiCEY. Found 



C 
R 
N 



73.37 
7.70 
4.28 



73.36 
7.64 
4.20 
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10 



nd of ftxaBP ie 411 was hydrogenated as 
compound of axa»p ^ ^ COBpound as 

example 431 to afford 30 »g 
white needles (m.p. 1« ll6) 
Analysis for C^HO,-0.2EtoAc 



15 c 72.40 72.10 

7.77 8' 00 



H 
N 



20 



A.06 *- 41 

ramnip^e *35 



25 



30 



35 



ojot<>~ 

«„tad with 0.5 * <* 8 , ctlon Blrtor . wa. cooled 
r .«uxed tor * wur.. Tha^ < ^ ln vieu o to 

" "°° Co upon juration 

^r^'U'o------ 

dculatad for ^• B = 1! >8 . », 6 . 58 ; «. 
C»l== c ' 66 .06i H. 6."! «• 
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n. r..«ion ... « nc *"";^ ulth and then •^ i ' d 

in EtOAc. W. »1W «" °" re .altin« product 

M4 tn. follows ^^ 8 ; * 7! h. 3.63. 

C, 61.41! B. 6.09; H. 3.26. 



20 
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(mos«yendo~9:i) 




25 



* aolution of JOUot ].,_, . 
10 acid - mt „ and 725 ' /•* «""*>trat«l hydrochloric 

concha «. tn.^.'X^ 0 " ° ixtar * - 

toluene and ^ ,..,1"; » lth 
■Mteri.1 was diaaolved in *» ? *" ViCUO - ™» 

* and saturated wit. ~ " -—01 

- ic bath ,or x r .. '< ^ in 
<"« «- concentrated^. a^\ ' 

over Mgso, and concentrated. The D " u " ^ 
on a aiiioa g al c. llmi elutinf J^""" 

. os% ^ to affoM i'Jj'^Su- 

Anal, for c^no, -0.25 11,0: 



Calculated 

74.67 - r ° aBd 

» 7.49 ?4 - 60 



H 



7.66 



3.79 M 

W 3.76 
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10 



15 



20 



CN 

HCI 



TO . .tir~d .oiution o« ^"J'T^V 

at o-c and th. -ixt«. up to roc. 

minute., the faction «»_ « ^ ^ tmp « atttr . 

tmparator. and «. «U«» .^ration 

t .r 16 hour.. «- lvM,t _„ whleh w. 

und.r r.d»o.d pr~«re to ,i« ^ ^ „ 

.thanol and o.s % W* ' » wwnd by 

*» «» -^.Tto pUi-. t». titi. 

crystallization from ether to w 
compound • 

calcd for ^mo-HCl O.3 H,0:^ ^ ^ ? . 12 . „, 7.73. 
calculated: ^ gg 3fi; „ 6<89 . n» 7.66. 

Found: 

JONH2 



30 




35 



TO . -r- -^rrss MOO J; at 

XXdricn, in ^ic^nat. (5 s 

ZZTZZZT- i- to - « .oo. 
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m 3 The volatile* were removed and 

temperature over 3 hr. ^ ^ ^ ^ 

tne residue was was wa8hed with water. 

to 9ive ~ 

»« a white solid (51 g) • 
5 title compound, as a wni 



10 




tirroo .olution of th. product ot ml* 4 « 

cr muoro.catic anWdr t „p. r » t ur. ovar U 

— ' "I ~r conTn in vacuo to „*- 

hr. The mixture was con ice - C old water. 

!0 lts ordinal V.X-- ---- £ L «» *~ 

WM w., h ea vitn water COBpound <„ Bp 

distilled in vacuo to oiv. tn 

= no*-!!** 0 / 0 - 01 ■" 1>- 
25 mnr"" 444 



sN 



30 ^ H3C 

Pollcwing the procedure 
35 replacing the compound of examp 

as HC1 salt. 

of example 297 yields the title comp 
Calcd. for QAAP ' HC1 * 0 * 25 H,0: 
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Calc: 
Found: 



- 256 - 

C, 70.38; H, 7.38; N, 7.46 
C, 70.10; H, 7.00; N, 7.35 



15 



20 



30 



35 



NOH 
-NH2 



10 H3C 



examole tJT 8 ° 1Uti ° n * ^ °* ° f the of 
example 444 in 10 ml of absolute ethanol containing M « 

:i te rr ine 18 added 250 - - £ 

LrTh t0 re " UX « nd is flowed to reflux 

for 2% hours. The mixture is cooled to room 
temperature and is concentrated in vacuo to provide a 
crude oily gum, which is extracted with ethyl Ltat! 
The organic extract is washed with water, 

L ctolV° n T rated ±n VaCU ° t0 * ^ idue which 

; rr on siiica gei usin * ■» chci,, 14% 

tht tii; 1% 10,80,1 as eluant to p - vide *«« * of 

the title compound, as white solid. 



25 calcd. for CaH^o, Hj O: 

Calcs C, 71.03; H, 7.99; N, 11. 30 

C, 71.28; H, 7.92; N, n.i 6 . 



Found: 



Banaie. 44? 
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birred solution of the product of Example 284 
to give the title product as a colorless 



10 Anal, for CaHnNsOj 
Calculated 

72.30 c 
7.45 
11.50 



Found 

72.03 
u 7.54 

15 7 - 45 

« N 11*21 



20 



OH 



25 



30 



35 



solid. 

Anal, for C^H,^. 0.25 H,0 

. , > Found 
Calculated 

c 67 * 01 

7.38 H 

H 9.43 
9.77 w 
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Baaaifl ma 




To a stirred solution of the product of Example 447 
(0.45 g) in THP (io mL at -60»c was added a toluene 
solution of phosgene (0.931 M, 3.3 mL, Fluka) . The 
mixture was allowed to warm to room temperature over 16 
hr. The volatiles were removed and the residue 
chromatographed over silica gel using 
CHC13/£thanol/Aqueous MH3 25/10/1, to give the title 
15 product as a colorless hygroscopic solid. 

Anal, for CaHj^Q,. 0.5 H,o 
Calculated 



35 



Found 



68.02 C 
6.75 H 6.54 



66.00 



10.82 K 



10.89 



30 2 HCI 



A solution of the product of Example 447 (0.576 g) in 
ethanol (15 mL) and acetic acid (3 mL) was hydrogenated 
an a parr hydrogenation apparatus over 4% Pd/c under 60 
psi of hydrogen pressure for 24 hr. The solution was 
filtered and the filtrate concentrated. The residue 
was chromatographed over reverse phase silica gel using 
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aethanol/vater as eluant of provlde «, m 

the title product. Thi a I T the free of 

volume of etnanol J^S^T ^ * 8 

The aixture .as aJLZS? J ^ W " — • 

solid. ltle co »Pound as a stidcy 

for C^o. 1.9 HCl. 0.75 8,0 
10 Calculated 

Pound 

60.02 r 

7 U 59.99 

7.29 H 

io.oo I* 7,18 

15 i* a, 9 »50 

s 16.03 C 2 



16.12 



H 

«>e product from Bjcmbi. 
i" xyl«» (is ,i, " < 350 »«) "»» diooolved 

25 tributyiti, chlorlde " 3 '" »• -9). 

«■» .facte. „„ h .. t J °; " r - CM. u 3) , >M 
•no w„ . Uowed to ™ «»« —.r nitro,. n .t». 

w«s cooled te roe. t^Z.lZ. .^'' ™* ""^ 

eoncntr.t«j in vacuo to orovf- w,. 
"veto. phM . col * *»• « oily guB wMeh 

title expound -tTST ^ " 2 " °< 

35 Calculated for en w« * 

Calc: ( « 8 »»50 -0.6 h,0: 

Found: C ' 67 * 39 ' H ' 7.06; N, i 8 . 7l 

°' 66 * 97; «' «.87; N, 19.10.' 
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solid. 



15 



Cle: c. 67.12! H- 7 - 10! H ' 



Found: 



20 



25 



30 



„ fl 33 mnol) was 
*«=t from Example 256 (l.Wi ' for 
The product tro» d st irred at iw« 

12 now. aqueous pnase* -vtracts 

with 10% HaOH. The J!» conblned organic extr 

Calculated: c# 73 . 79 ; H» 8.09, 

Found: 



35 
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lb, produet trom «*•»* , wr. 

0 tri-thy!."*"^"* Z Action «.. .tirrod tor 
di ..ol«d in " «L IBT. TM ^ ^ ,u«.=h«l 

12 hour. .t « -*« « ~lZt w» eon«ntr.^ l» 
with 10 1 »«th.nol. Th. 20 ^ ^thyl^e 

vacuo and th. wa.hed with 

„ chloride. *"°^7tH««a th. erud. Product 

„t«r and drUd (»«^>.> " r . orv .u.lli»d tro. 

. «„ ..Ud. Th. 2 pur . product » . 

..thanol/di.thyl " « foll ovin, prop-ti"' 

w .olid. Th. produce had ^ ^ e , 

T ; 2 31 tound C, 7..MI H. 7.47, .. 
70.40, B, 7.44, «. 



12.22. 



25 



HCI 



, t ion of the amine fro. example 452 
To a stirred Bolution of (1 B l) at 

- z.zz-r-"?" 
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crystallized from diethyl eth«r- «. 

co»pound BgJ yl 0ther to ■»« the title 

Til C,,H,,NAC1 °' 25 «,0: 

F^d- r 60 * 8 ° ? H ' 6 * 68; 6 ' 75 
Found: c, 60.72; „, 6.38; N, 6.53. 



10 



eraser 



HCI HCI 

15 +0.5H2O 
The title compound was prepared f™, ... 

d..erib«l in e*a»l. 4., i4 * ntl « 1 *° that 

conpound a. a ^ f~ «~. 

C ' «- '.45; », 7.14. 

C, S 1. 20 ; B, 7 . S0 . K> 7-0? _ 



25 



30 



35 



To a stirred solution of the * 
<»o „, o.4 7 moi) a„ d trie"™ TvnT 1 ' 
nl) trivially! iaocyanate ' m M " VI 
•dded. The reaction nixture was ttil^ T" 

*or ,n. evaporated ,„d iTL"/ 00 " 
Precipitated fron diethyl ether to .KorT^e tit" 
compound (I75mg) «rord the title 

Anal. calc. c^o, .0.4 H,t>: 
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^ C, 69.93; H, 7.77, N, U.«- 

CalC „ n «0» H. 11.78. 
pound: C, 69.80; H, 7.69, H, 




HCI hc, 



" rriirc-rr--' 

u.sr.r^" »- 

compound as a white solid. 



15 



^al. calc. for 2HC1 



20 



calculated 




Found 


61.79 
7.10 
7.58 

19.20 


C 
H 
N 
CI 


61.31 
7.32 
7.49 
18.94 



25 



30 



TfrraTiiplft 458 

s 

+ 0.25H2O 



35 



, ^ e free base of the product of Example 
A mixture of the free oa te (0 . 8 1 ml., 

457 (0.23 trimathylsmiiso^ _ he ated 

Aldrich), K2CD3 (100 mg) and tolu conccntrat ed 
to reflux for 16 hours. The mxxtur 



WO 96/10999 

PCT/US95/12367 

- 264 - 

and the residue chroaatographed on silica gel u.ing 
CHCl3/ethanol/agueo«s NH 3 , 85/14/1, to give the title 
product as a solid. 

5 Anal, for C^fi^OS. 0.25 H,0 
Calculated 



66.73 c 

10 7.14 h 

11.67 N 

8.91 S 



15 



Pound 

66.87 
6.91 
11.65 
8.88 




20 



25 



30 



The procedure of Example 458 was repeated using 
tri-ethylsilyi i.ocyanat. i„ the place of 
triaethylsilyl isothiocynate to provide the title 
product as a solid. 

for CjoHaNjO, 

Calculated 

Found 

70.77 r 

H 

12.38 u 7 * 75 

W 12.31 



35 
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10 



20 




To a stirred solution of the free base of the product 
of Example 457 (0.33 g) , and diisopropylethylamine 
(0.22 mL) in CH,C1, (5 mL) at -78 »c was added methane 
sulfonylchloride (0.09 mL). The mixture was allowed to 
warm to room temperature over 1 nr. To the reaction 
mixture was added saturated aqueous NaHCO, and extracted 
with ethyl acetate. The organic extract was washed 
15 with water, dried over Mgso 4 and concentrated in vacuo. 
The residue was crystallized from CH,C1, to give the 
title product as a white solid as carbondioxide adduct. 



Anal. calc. for C^HyNjOS. CO, 



Calculated Found 

60.27 C 60.18 

6.26 H 6.62 

6.69 N 6.65 

25 7.66 S 7.80 
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pSiPttfBu 



Boc 

To a tirred solution of l.-t-l»t*lo*yc.rbonyl-4- 
hy dr=xypiperldine (3.00 ,) and imidazole ,2.7 ,) in DMT 
* mi r« ro=- texture. t-butywipb.nyi.ilyl 
chloride (4.5 ,) «.. ^ed. The reaction mixture «« 
stirred at room te.per.tur. ovemiqht, quenched into 
weter and the aqueous solution extracted into diethyl 
ether. The organic extract, were combined, dried 
(HaJiO.) and evaporated to afford a clear oil. The 
crude product v» purified by chromatography on silica 
(eluant, h«ca»e/ai.thyl ether. 90/10) to efford the 
title compound (6.30 g) 

Anal. calc. C„H,7NO,Si: 

Calc: C, 71.03; H, 8.48; N, 3.19. 

Found C, 71.26; H, 8.39; N, 2.76. 



30 



fiXffl"P le 462 

OSiPttfBu 

Boc 



Me 



35 



To a stirred solution of the product from example 
461 (800 mg> in diethyl ether (5 ml) and TMEDA (1 ml) 
at - 78 ., sec butyl lithium was added. The reaction 
Mixture was stirred at -78 «> for 3 hr and then quenched 
with methyl iodide (1 ml) The reaction mixture was 
al^wed to attain room temperature and then partxtioned 
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between diethyl ether and water. The or™,,* , 
separated, dried (Ha,so 4 ) and evapo«t.d^e « ~ 

Cluant, hexane/diethyl ether, 75/25) to yield^he 
title compound (650 ng) . 7 



10 

^v^OSiPhjlBu 
HN 



15 



20 



25 



V 



HCI 

Me 



To a stirred solution of the Dro d„H. * 

The erode product v., coi,wrt«d into c ! 

- from .uJ^X "^t^r'" 

the titl. expound (40 »g) " t0 " ford 



Anal, ealc. C^HOSi lHCl.lBjO. 

*• Pound: c, „.,„, H< 7 _ 97 . H< 3 _ 4? _ 
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Me ^X)SiPh2tBu 



„„a was prepared from the acid 
The title compound vas pr P ^ product from 

10 aescrihed in example 380 ^ ^ 

example 463 (2.3 « in • - a£forde d the title 
described in example 389. Tn 

compound (2.55 g) • 
25 abound (.20 „. «*> o ^ H]0! 

r 1 - c,x % «!S h. 7..e, h. 

Found: c ' 00 



Me v^v 0Ts 



35 
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To a stirred solution of the product from example 
464 (2.0 g) in THF (io ml) at room temperature, TBAF (5 
ml) was added. The reaction mixture was stirred at 
room temperature overnight, evaporated and the crude 
residue partitioned between ethyl acetate and saturated 
potassium hydrogen carbonate solution. The organic 
extracts were separated, dried (Na J S0 4 ) and evaporated 
to afford the crude intermediate alcohol as a clear oil 
(1.80 g). 

To a stirred solution of the above alcohol (1.8 g) in 
pyridine (io ml) at 0% toluene-4-sulfonyl chloride 
(800 mg) was added. The reaction mixture was stirred 
at room temperature for 24 h, evaporated and the 
residue partitioned between ethyl acetate and saturated 
15 potassium hydrogen carbonate solution. The organic 
extracts were separated, dried (Na,S0 4 ) and evaporated 
to afford a yellow oil. The crude product was purified 
by chromatography on silica (eluant, diethyl ether) to 
afford the title compound (500 mg) . 



10 



20 



25 



Baaala 4fi7 

Me, _ JUHAc 



onager 



30 



35 



To a stirred solution of the product from example 
466 (400 mg 0.81 mmol) in DMF (5 ml) at 60«, sodium 
azade was added. The reaction mixture was stirred at 
60* for 10 hr, evaporated and the residue partitioned 
between diethyl ether and water. The organic extracts 
were dried (Na,S0 4 ) , and evaporated to afford the crude 
intermediate azide (210 mg) . To a stirred solution of 
the above azide (210 mg,) in methanol (5 ml) over a 
hydrogen atmosphere, 5% Pd/C was added. The reaction 
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5 amine (150 ng) . » nl) at room 

tartar, th^bov. , tur . for 30 -in., 

"^T.aTitl r« "oo «» - «~ diluted wit, 
qu«ch.d with v« rMct ion Bixtur. 

10 M> — «*• ^ "i«. t r.v.por.t.d to afford th. 

tutor* «* " lt "**"" P TO . rtirr . a .olution of 

V* in -"tic -hV-ia. (i -» « 
the obovo di»in. (" W u „ , d<led . Th. 

room t«p.r.tur., J *^ tMp .„tur. for is 

» action -^^^I'.odiu. h^en =«hon.t. 

.xtr.ct. were dried <^°«> 
product ». pr.cipit.«d fro. dx.thyl 
20 the title coopound <«2 mg) ■ 

o.lo. 7 . s4 . 
ClouLtod: C. 75.38, B, ••«. 

Pound: =. *••«» «' »•"' 6 -'°- 



25 



30 




35 birred solution of 100 ml of aya. and 100 

To a stirred soiutio 2 -cnloro-6. 
ml of 15M W« solution xs added 10.0 « 
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10 



stirred at room temperature ro 

Blrtn r. which i. I"*-"*** of tte whit . .olid in 
whit . .olid. * - ga . in p«r 
55 ml o£ ethanol is exposea ^ j 
bomb at 140-C at 1000 psi pre. sure for 18 ^ 
fixture is cooled to room — ^concentrate 
removed by filtration and a8 Mtm 

in vacuo to provide 5.4 g of title comp 
crystaline solid. 



15 




20 



25 



PoUowin, the procedure de.crihed * "* 
replacing HH4OH with ath.no! provide, th. title 

compound. 



IH — CH3 



30 




PoUowlna the procure scribed «» "^J^ 
, nd re plecin, HH.0H with 40* CH.NH, provide, the title 



35 

compound. 
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Bannls 471 

To a stirred suspension of nor-tropinone 
hydrochloride (REP) (9.2 g) in DMF (100 mL) at 0-C vas 
added KjCO, (10 g). After 5 min. , benzyl bromide (7 mL) 
was added and the mixture allowed to warm to room 
temperature over 16 hr. The mixture was extracted with 
ethyl acetate and water. The organic phase was washed 
four times with water, dried over MgS0 4 and 
concentrated. The residue was chromatographed over 
silica gel using CHC1, containing 0.5% ethanol and a 
trace of aqueous NH, to give the title product as a 
colorless thick liquid (12.8 g). 

Ejaaais 47a 




To a stirred solution of trimethylsilyidithiane 
(9.2 mL, Aldrich) in THP (175 mL) at o«c was added in 
drops, n-butyl lithium (30.3 mL, 1.6 M cyclohexane 
solution). After 45 min. , the product of Example 471 
(12.8 g) in THF (20 mL) was added in drops. After 20 
min. , water and ether were added to the reaction 
mixture. The organic phase was dried over MgS0 4 and 
concentrated to give the title compound as a thick foul 
smelling liquid (15.52 g) . 
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Example 473 



5 




To a stirred solution of the product of Example 
472 (15.52 g) in methanol (480 mL) was added aqueous 

10 HCI (6 N, 20.4 mL), HgC12 (28 g) and trifluoro acetic 
acid (9.5 mL) . The mixture was heated to reflux for 3 
nr. The mixture was filtered through celite. The 
filtrate was .concentrated and the residue 
chromatographed using CHCl,/Ethanol/aqueous NH„ 

15 100/5/0.1, as eluant to provide the title compound as < 
thick liquid. 



Baaals 



20 




A solution of the product of Example 473 in 
methanol and cone. HCI (2 mL) was shaken in a parr 
hydrogenation apparatus over 40% Pd(0H)2/C under 60 psi 
hydrogen pressure at room temperature. After the 
uptake of hydrogen ceased, the solution was filtered 
and the filtrate concentrated in vacuo to give the 
title product. 



30 
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HBU»Yl-l-b. M yl-5-oxo-3-pyrrolldln. arboxyl." 
,«« o 11 »ol) w» dissolved in 200 mL THF under 
10 ItTon. 'uthiu. aiueinu* hydride (*.K. «*> — 
" .lowly to the «P. M«r the addition we. 

the r..=ti.n we. refluxed for 
The r««i°n v.. cooled to FT and quenched with 
^diethyl .ther. Aft.r filtering end concentrate 
15 in «cuo. tie crude product was stained . yellow 
oil. The oil was chronetographed (eillca gel. 
".thanoi/nethylan. chloride,«.oniu. hydroxide ./M/D 
to afford the pur. product es . yellow oil. The 
product had the following properties: Anal. «lcd ^fer 
pro , „. « o o 8 . m 7.25. Found C, 

20 C tJ H 17 N00.10 H,0: C, 74.7S; H, 8.98, W, 

74.66; H f 9.35; N, 7.20. 

0^ 



I 

Bn 



30 



35 



The product from Example 475 (0.46 g, 2.4 mmol) 

, ^ M , ,l 20 6 mmol) were refluxed 
and thionyl chloride (1.5 mL, 20.6 mm ) 

in 5 mL chloroform for 2 hours. The reaction was 
oncentrated in vacuo, and the residue was dissolve in 
20 mL water. 10% KaOH was added until the P H^ was -8 
The agueous phase was extracted with 5 X 30 mL ethyl 
acetate. The combined organic phases were 
<Na,S0 4 >, fibred and concentrated in vacuo to afford 
the chloride as an amber oil. The product had the 
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mal calcd for Ctt H l6 NCl0.20 H,0: 

rsr r^r.'. — • — * s7 - s7: 

h' 7.44,'h. CX. 15.47. 



10 



Bn 



., . ,™« Example 47« (2.52 9. 12 ™°» • 

sodiu. cyania. (2 9." » ' at 100 . c for 4. 

0 .,8 =moD stirr,d ** * „ pr .na poured into 

l5 hour,. ~ -£^£2 * 
SO «L water. ™\^ e '^.d organic extracts 

40 A ethyl ^ anfl ooneentr .ted to afford 

were dried C*M°e> - """"V oil . The oil «»•> 

tt e crude ^^^J^l/-**,!-" 
20 ohromatographed (silica to glve the 

ohloride/as-oniu. hydroxide 1/2^/0-^ ^ 
P-e product as . veUovoil. P 08 Hj0! 

25 H, 13.84 • 



Bn 



35 



«. product fros Sxa^le ^ 
s .s dissolved in 5. - -^^.TdU slowly to 
xcetyl chloride (25 M I rt tor 12 

the Mthanol. The reection wee st 



10 



15 



20 



25 



30 



35 
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Ph«.. was «ctr.rted with 4 X 50 u .thyl .cttaJ 3 
C °° biMd war. dxiad f^!, ,Ut.r.o 

»d co„c„tr.t«, to a„ord th. crud. Lit a yeul 
oil. Th. H« salt was praparad by di..olvin« L . 

* 5 * di.t.yi .u,., ^ . dalnj l .":„: « e,t - r 

dropwi... a . pur . HCi ..xt v.. ob t. in ^ a y . llow 
oil. Th. product had th. following proparti M . a-Ti 
clcd ,or cycles HjO: c. t ; K ta "- 

4-»8. Found c, 59.S8, H, 7.75; H, 5.05. 



H 

_ ». product fro, Exa.pl. 478 (1 . 04 

n 2 o lTL r di ' n * ' 5 " — «o«olv.d 

m 20 tt n.th«.ol. Tb, r-ction fl., k „.. Ilurtea wlth 

" r50 "" d "* "/= d-02 « v.. addad portion".. T. 
"action wa. rafluvad f =r „ hours M t „™ Th. 
r«ctio„ „.. mterea tnrougn Clif/sluc. £ Z. 

TlT.lT' C ° nCentr "' d ln V " UO * ^ Product 

a. a yellow waxy .olid. n» product nad J 

proparti..: h.r.h.s. m +1 „ Iod for « 

Found 144.1011. ***.J.U23. 



Bxamply 

XCfcMe 



Bn 
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To a solution of N-benzyl-N- 
(trimethylsilylmethyl)-aminoacetonitrile (7.6 g, 32.7 
juaol) and methyl aery late (3.0 OL, 33.3 mmol) in CH,CH 
(60 mL) was added AgF (4.5 g, 35.5 mmol) and the 
5 mixture stirred in the dark at 25 *C for 19 h. The 
mixture was filtered and concentrated. Flash 
chromatography using a gradient of 10:1 to 3:1 
hexane/EtOAc provided the title compound (3.3 g, 46%) 
as a colorless oil. 

10 

Example 481 



^COzMe 



The product from Example 480 (3.3 g, 15 mmol) was 
20 submitted to 60 psi H, in a Parr shaker in EtOH with 
catalytic Pd(OH), at 25 *C for 3 h. The solution was 
filtered and concentrated to provide the title 
compound. 



25 Example 482 



30 



O 

CCfeEt 



, To a stirred solution of 2.28 g of BOC- 
isonipecotic acid in 10 ml of N,N-dimethylf ormamide was 
placed 2.56 g of N,N-disuccinimidyl carbonate and 2 ml 
35 of pyridine. The mixture was treated with 20 mg of 
N,N-4-dimethylamino pyridine and 1.0 g of 
triethylamine. The reaction mixture was stirred at 
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room temperature under nitrogen atmosphere for 40 
minutes. 1.53 g of 0-alanine ethyl ester hydrochloride 
vas added to the mixture. The mixture was stirred at 
room temperature for 16 hrs. The mixture vas poured 
5 into water and extracted with ethyl acetate. The 

organic extract vas vashed with a saturated solution of 
KHCOj, and vater and saturated solution of KHS0 4 (KHCO3 
or KHSOJ and dried over Na 2 S0 4 . The solvent vas removed 
by evaporation under reduced pressure to give crude 

10 oily gum vhich vas taken up in 10 ml of 90% 

trif luoroacetic acid and vas allowed to stir at room 
temperature for 30 minutes. The solvent vas removed by 
evaporation under reduced pressure to give 1.6 g of 
title compound vhich vas used in Example 249 without 

15 further purification. 



25 and replacing ^-alanine ethyl ester hydrochloride with 
40% methylamine provided the title compound as TFA salt 
vhich vas taken up to the next step without further 
purification. 



Example 483 




.CONHMe 



20 



Following the procedure described in example 482 



30 



Example 484 




35 



Boc 
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10 



15 



0 



is* '" P T r ° Une (6 ' 91 *< 100 was dissolved in 

150 ml of 80:20 mixture of dioxane:H* and v.. treated 
with 25 ml of EtjN and th. mixture was stirred at room 

STTTn.^ J° BinUteS - "-^-^1 dicarbonate 
(18.6 g, loo mmoles) was added and the mixture was 
stirred at 25-c for 6 hours. The mixture was 
concentrated in vacuo to yield oily residue, which was 
d ssolved in ethyl acetate (-100 ml,, and wis waste! 
with water, dried over Na^o 4 , filtered and the fu£ ate 
was concentrated in vacuo to provide 8.6 g. The title 
compound whose H» NMR 300 MHz spectrum was consistent 
with proposed structure. 




PzEt 



The compound was prepared following the 
methodology described in European patent EP 0 413 455 

the product from Example 484. H 1 NMR 300 MHz spectrum 
was consistent with proposed structure. 
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i A««i fl a) was taken up in 
™ TX^ "* ** Ot TFA and the 

sixture was stirred at roo provide l.XS g 

«* title compound as oil wno»« 
5 1 consistent with proposed structure. 



10 CH3Q 

1 n 7 

.OCH* 




-<e> 



15 



20 



25 



_» ■> J a oJ 2-(cerbobeniyl<wy) 2- 
» solution of 2.4 9 01 J5 

.z, 1> icyclot2.2.1)hept«n-5-on. (J. Hed. Ch 

21.4-2191) . 6.7 , of »tayl e , J5 „, 

(tr^envlP^renyUd.n ec* ^ ^ ^ 

toluene and 10 J* ^ concentrated end 

The taction g ^ 30% ethyl 

structure. 



30 



35 
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A mixture of 2.3 g of the product fro* example 
487 1.8 g of magnesium turnings, and 80 mL of 
animus methanol was stirred under H, with cooling in 
TJZr bath until all of the metal had dissolved 
,-4h> A 100 mL portion of 3H HC1 was added and 
t £. d for 5 minute, and then concentrated to a volume 
of ^proximately 50 mL. The aqueous residue was 
extracted thoroughly with ether, the organic exacts 
concentrated and the residue purified on a silica gel 
column eluting with 40% ethyl acetate in hexane^ to 
yield 1.4 g of colorless liquid. The NMR spectra was 
consistent for the proposed structure. 



25 



TiXflT"P le 489 



.HCI 



30 



A solution of 1.3 g of th. product from «ca«pl. 
488 and 4.5 tf. of 1H HCI in 50 aL of Mtbanol wos 
d.ca^yioxylat.d und« .n at»o.ph.r. of hydro,™ 
using 50 m, of 5% palladium on carbon catalyst »t roo. 
^plstur. for 15 hours. The action .ixtur. was 

through a pad of cut. »d th. 
conc.ntr.fd. Th. rssidu., 700 mg. was u»d *ir«tly 
in th. n.« st.p without further purification. Th. NKR 
spsetr. was con.ist.nt for th. propose structur.. 
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10 



15 



A solution of 4.9 g of 2-(carbobenzyloxy)-2- 
azabicyclo[2.2.i]heptan-6-one (J. Med. Chen. 1992, 35, 
2184-2191) In 75 nL of toluene was reacted with 10. 0 g 
of methyl (triphenylphosphoranylidene) acetate 
(Aldrich) as described in Example 487. The reaction 
was worked up and purified in the same manner to 
produce 6.9 g of colorless oil. The NHR spectra was 
consistent for the proposed structure. 

Example 4Qi 




0 

25 

A mixture of 6.7 g of the product from example 
490, 5.4 g of magnesium turning and 500 mL of anhydrous 
methanol was reacted as described in Example 488. The 
product was isolated as previously described to afford 
30 5.0 g of viscous oil. The NMR spectra was consistent 
for the proposed structure. 
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Example 492 

.HCI 

A 1.4 g quantity of product from example 491 was 
decarbobenzyloxylated as described in Example 489. The 
product was isolated as previously described to yield 
l.o g of white solid. The NMR spectra was consistent 
for the proposed structure. 
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Example 183 



10 



35 



C02CH3 



A mixture of 3.0 g of N-benzy 1-4 -piper idone 
(Aldrich), 2.0 g of trimethylsilylcyanide (Aldrich) , 64 
mg of zinc iodide and 20 mL of CH,C1, was refluxed for 
18 hours under N,. The reaction mixture was cooled and 
blown down under N, and then concentrated in vacuo. The 
residue was dissolved in 7 mL of concentrated 
hydrochloric acid and stirred at room temperature for 
30 hours. The reaction mixture was then concentrated 
15 to dryness and the residue repeatedly azeotroped with 
toluene and then dried in vacuo. The residue was 
dissolved in 75 mL of methanol and anhydrous HCI gas 
was bubbled into the solution for 1 hour with chilling 
in an ice bath. The excess HCI was removed by bubbling 
20 N, through the solution and then the reaction mixture 
was concentrated and partitioned between 10% KjCO, 
solution and ethyl acetate. The aqueous portion was 
extracted several times with ethyl acetate and the 
combined organic extracts were concentrated and 
25 purified on a silica gel column eluting with 97.5% 
CHCl,-2.0% CH,OH-0.5% NH4OH to afford 1.5 g of white 
solid. The NMR spectra was consistent for the proposed 
structure. 

30 BaHBle, 494 

.OH 



/~~V C 



HCI. HN 

CO2CH3 



A mixture of 1.5 g of the product from example 493 
in methanol containing excess dilute HCI solution was 
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debenzylated using 20% palladium hydroxide on carbon at 
5 psi for 20.6 hours at room temperature. The reaction 
mixture was filtered through a pad of celite and the 
filtrate was concentrated. The residue vas azeotroped 
5 several times with toluene and then dried in vacuo. 
The NMR spectra vas consistent for the proposed 
structure. 

10 Example 495 



A mixture of 12.0 g (31.4 mmol) of tosylate 
described in example 186, 3.2 g (50.1 mmol) of sodium 
aside and 100 mL of DHP were heated at 60 °C for 5 hours 

20 under N,. The reaction mixture vas cooled and 

partitioned betveen vater and ether. The aqueous 
portion vas extracted several times vith ethyl acetate 
and the combined organic extracts vere vashed vith 
saturated sodium chloride solution and dried over 

25 sodium sulfate, filtered and the filtrate concentrated 
to afford 8.5 g of golden liquid vhich vas used vithout 
further purification. 

NMR (CDC1,) S 3.47 (t, 2H) , 3.8* (S, 2H) , 4.03 (t f 2H) , 
30 6.8-7.3 (complex band, 9H) . 
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Example 496 



In a f laae dried flask under N, was made a 
suspension of 2.30 g (60.6 amol) of lithium aluminum 
hydride in 100 mL of anhydrous ether. The mixture was 

10 stirred and chilled to -70«C while a solution of 8.5 g 
(33.6 mmol) of the azide from example 495 in 50 mL of 
anhydrous ether was added dropwise. The reaction 
mixture was allowed to warm to room temperature and 
stirred for 3 hours. The reaction was then quenched by 

15 careful addition of 2.3 mL water, 2.3 mL of 15% aqueous 
sodium hydroxide solution, and 6.9 mL of water. The 
white suspension was stirred for 30 minutes, filtered, 
and the filtrate concentrated to produce 6.40 g of 
viscous oil which solidified upon chilling. 



NMR (CDC1,) S 3.92 (t, 2H) , 3.90 (S, 2H) , 3.04 (t, 2H) , 
1.48 (broad band, 2H) , 6.8-7.3 (complex band, 9H). 



25 Example 497 



30 



In a Parr bottle was placed 568 mg of 1,3 
cyclopentadiene, 704 mg of 37% aqueous formaldehyde 
solution, 1.5 g of amine from example 496 and 6.6 mL of 
35 IN HC1. The bottle was stoppered and the contents 
vigorously stirred at room temperature for 18 hours. 
The reaction mixture was partitioned between 2N MaOH 
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solution and ethyl acetate. The aqueous portion was 
extracted several tines with ethyl acetate and the 
combined organic extracts were washed with water, 
saturated NaCl solution, dried over NajS0 4 and 
5 concentrated. The residue was purified on a silica gel 
column eluting with 97.0% CHjClj-2.5% CHjOH-0.5% NH4OH to 
afford 817 mg of product, m.p. 37-38°. 

Anal, for CjjHaMO-O.OS HjO 

10 

Calculated 
82.34 C 
7.60 H 
4.57 N 

15 

Example 498 



Found 
82.02 
8.01 
4.54 



In a Parr bottle was placed 801 mg of 1,3 
25 cyclohexadiene, 819 mg of 37% aqueous formaldehyde 

solution, 2.0 g of amine from example 496 and 8.8 mL of 
IN HC1. The bottle was stoppered and the contents 
vigorously stirred at 55° for 48 hours. The reaction 
was worked up and purified as described in Example 497 
30 to yield 375 mg of a light brown viscous oil. 
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Anal, for ChHmNO'0.2 H,0 

Calculated Pound 

81.80 C 81.57 

5 7.93 H 8.10 

4.34 N 4.51 

Example 499 



10 



15 



25 



A solution of 171 ng of product from example 497 
in ethanol was hydrogenated in a Parr shaker at room 
temperature and 5 psi for 1 hour using 4% palladium on 
carbon catalyst. The reaction mixture was filtered 
20 through a pad of celite, concentrated, and purified on 
a silica gel column eluting with 97.0% CH 2 Cl 2 -2.5% CH 3 OH- 
0.5% NH«0M to yield 130 mg of viscous oil. 



Anal, for c,,Hj5NO-o.2 Hp 

Calculated Found 

81.09 C 80.89 

8.23 H 8.42 

4.50 H 4.53 



30 
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10 



20 




in ^ 8 °, 1Utl0n ° f " 3 1,9 ° £ Pr0dUCt fr °» — «8 
in ethanol was hydrogenated and purified as described 
in example 499 to afford 88 mg of oil. 

Anal, for c^no-o^s H,o 

15 calculated Pound 

8i.06 C 80.77 

8.50 H 

4.30 N 



8.46 
4.21 



25 



A mixture of io g of S-norbornene-2-carboxylic 
acid (Pfaltz « Bauer,, ix.x g of ^ ^ ^TiLthy! 
iodide (Aldrich, and 75 mL of DMP was stirred at rooT 
30 temperature for 18 hours. The reaction mixture was 
Partitioned between ether and water and then the 
aqueous portion was extracted with ethyl acetate 
several times. The combined organic extracts were 

35 ^ Vlth " tUrated NaC1 SOlUtlon ' over 

35 Na,S0 4 , concentrated and the residue purified on a 

silica gel column eluting with 2.5% ethyl acetate in 

hexane to yield 6.2 g of a colorless sweet smelling 
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UquW . The HHR spectre -» — « «- 
proposed structure. 



10 



15 



20 



25 



* a n a of the product from example 
sol, 2.5 9 of 4-~th£ »orp e iB i.oprcp.ncl 

«L of . 2* -OlUtion of oral m wM 

(Morion) . 50 «L of "tor. hour ,. tt . 

^ m at room temperature ror j.* 

etirred under H, et roo J" .tnyi 

ration mixture „« , *J- ^ tt . aquaou . 
portion « , « n i ^ bin . d organi o extreot. war. 

proposed structure. 



30 



OHC 




35 



«. a 5 a of the product from example 
502 in 100 «L of tert oat sodlu . 
room ^ * Th. reeuitin, 

Peri ° d,t * 'nt^ w L =t"r" for 30 minutes end t h en 
white suspension vas s^* 
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5 



filtered through . ped of celite. The fUtnte «» 
'J^Lr— and -e residue we. purified on e .Uice 
-el column eluting with BO* ethyl eeetet. end 20% 
l^Z to produce i.« g of . oolorl— liquid- The HHR 
consists for the propo.ed tructur.. 



10 



15 



20 



25 




COaMe 



to . solution of 300 m, of e»in. hydrochlorid. 
fro. exe.pl. 4.. m 5 -L of ».th»ol et 0- under Hj wee 
^.d „» „ ox the produot fro. exe.pl. ™ ^ * «* 
»eth«ol. The reeotion .tirrod for 5 .inute. end 
ZTZ* -g of eodiu. cyeneborohydrid. (Xldrich, we. 
^r.d „ r«»lid in portion. ovr 10 nin«t» ; Th. 
reeotion v.. ellowed to vera to roe. temp«reture, 
"irrld ov.mi,ht end then petitioned between 10* K.C0, 
.olution end ethyl eoetete. The «!U.ou. .portion^ »• 
Lctreoted edditionel ti.« with ethyl 

TJT. ooohined organic extrect. were concerted end 
p^ified on .ilio. gei oolu» .luting with 40* ethyl 
.cetet. in h.r»e to efford 1.0 o, of . oolorl... oil. 



Anel. for CmHbNO, 

30 celcul«t«d 'ound 

7S.96 = 

7.70 H 7.60 

3.69 » 3 - 59 
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Example 




o 



10 



15 



20 



25 



30 



A solution of 3.0 g of 2-(carbobenzyloxy)-2- 
azabicyclo[2.2.1]heptan-5-one (J. Med. Chen. 1992, 35, 
2184-2191) and 1.2 g of lithium cyanide (Johnson & 
Matthey) in 40 mL of dry THF was stirred at room 
temperature under N 2 . A solution of 6.0 g of 
diethylcyanophosphonate (Aldrich) in 10 mL of dry THF 
was then added in one portion and the reaction stirred 
for 30 minutes. The reaction was quenched with loo mL 
of water and extracted with ethyl acetate several 
times. The combined organic extracts were washed with 
saturated Nad solution, dried over Na^o 4 and 
concentrated. The residue was azeotroped several times 
with toluene. This material was dissolved in 25 mL of 
dry THF and 1.2 mL of tert-butanol and added to 367 mL 
of a 0.1 H solution of samarium diiodide in THF 
(Aldrich) in one portion under Nj at room temperature. 
The reaction was stirred for l hour and then quenched 
with 250 mL of IN HC1 and stirred for 15 minutes. The 
reaction was extracted several times with ethyl acetate 
and the combined organic extracts were washed with 5% 
aqueous NajSjO, solution and then saturated NaCl 
solution, dried over NajS0 4 and concentrated. The 
residue was purified on a silica gel column eluting 
with 40% ethyl acetate in hexane to afford 1.53 g of 
white solid. The NMR spectra was consistent for the 
proposed structure. 
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pynmnle 506 



5 



NC, 




.HCI 



A 1.5 g quantity ef the product from example 505 
was decarbobenzyloxylated as described in example 489 
to yield 1.0 g of salt. The NMR spectra was consistent 
for the proposed structure. 



To a stirred solution of 2, 6 -dime thy 1-4- 
cyanopyridine, (3.0 g 22.5 mmol) (JACS, fil, 4004, 
(1959) in ethanol at 0«C (12 ml), 30% hydrogen peroxide 
(9 ml, 87.3 mmol) followed by NaOH (2.16 g, 54 mmbl) 
were added. The reaction mixture was stirred at 0»c 
for 30 minutes, diluted with water (50 ml) and 
extracted into CHC1, (3 x 50 ml). The organic extracts 
were separated, dried (NajS0 4 ) and evaporated to afford 
the title compound (1.7 g, 50%). 



FiXfflnplfi 507 



15 




20 



30 
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Example SflB 



CONH2 



H 3 C 

H AcOH 



The compound of example 487 (950 mg) ) was 
10 hydrogenated in a Parr shaker in EtOH (10 ml) /AcOH (% 
ml) at 1200 psi and 140°C over 5% Ru/C catalyst for 24 
hours. The reaction mixture vas filtered, evaporated 
and the resulting solid precipitated from diethyl 
ether/ ethanol to afford the title compound (480 mg) 
15 which vas used as is in Example 316. 



Example 599 



20 




25 To a stirred solution of the compound from Example 

507 (800 mg, 5.3 mmol) in methanol (35 ml), HC1 gas vas 
introduced through a gas inlet tube for 35 minutes. 
The reaction mixture vas evaporated in vacuo, to afford 
the title compound (1.38 g) as a vhite solid. 



30 
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Example Slfl 



5 




CH3 



.HCI 



The title compound vas prepared as described in 

10 Example 508, substituting the compound of Example 507 
with that of 509. 

The title compound vas used as is in Example 317. 



To a mixture of acetic anhydride (6 ml) and 
pyridine (% ml) , 4-amino-2,6-dimethylpyridine (1.0 g, 
8.2 mmol) (Recucil £i, 655, (1967)) vas added. The 
reaction mixture vas stirred overnight, quenched with 

25 aqueous NaHCO, and extracted into CHC1, (2 x 50 ml) . 

The organic extracts were dried (Na 2 S0 4 ) and evaporated 
to afford an off vhite solid. The crude product vas 
purified by chromatography on silica (eluant, 
CHClj/CHjOH/NH/Hl, 85:14:1) to afford the title compound, 

30 (520 mg). 



Example 511 



15 



NHAc 




20 
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pv»int>le 512 

NHAC 

H3C^N^CH 3 

The title compound was prepared ae described in 
10 Example 508, substituting the compound of Example 507 
with that of Example 511. 

The title compound was used as is in Example 315. 
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TlTfti HYf ,T>ft ' tafia Mf> *" hods 

The following Table presents data demonstrating 
the pharmacological activity of the LTA, hydrolase 
inhibitors of the present invention having the formula 

5 i t Ar'-Q-Ar'-Y-R-Z, as defined herein. One or more of 
three different assays, (1) an in vitro LTA* hydrolase 
ensyme assay, (2) a human whole blood essey utilising 
calcium ionophore stimulation, and (3) a murine ex vivo 
assay utilizing calcium ionophore stimulation were 

10 employed to determine the level of LTA« hydrolase 
inhibitor activity. 



Recombinant Human ITA, Hydrolase Assay for LTA* 
15 Hydrolase inhibitor activity 

Compounds of the present invention were tested for 
LTA4 hydrolase inhibitor activity against recombinant 
human LTA* hydrolase (rhLTA^H) . Recombinant human LTA, 
20 hydrolase-encoding vectors were prepared and used to 
express rhLTA*!! essentially as described by J. Gierse, 
ct al.. Protein Expression and Purification, 4, 358-366 
(1993). Briefly, LTA« hydrolase encoding DNA was 
amplified by polymerase chain reaction using a pair of 
25 oligonucleotide primers based on the nucleotide 

sequence from the 5 '-end, and the complement of the 3'- 
end, of the coding region of the LTA» hydrolase gene, 
the nucleotide sequence of which gene is known. (See, 
C. Funk, et al., Proc Natl. Acad. Sci. USA 84, 6677- 
30 6681 (1987)). A Xgtll human placental cDNA library 
(Clonetech, Palo Alto, CA) provided the nucleic acid 
template. The LTA» hydrolase encoding region had a 
length of about 1.9 kb. The amplified 1.9 kb DNA was 
isolated and cloned into the genomic baculovirus, 
35 Autographa California* nuclear polyderosis virus 

(AcNPV) DNA, and the baculovirus expression vector was 
transf ected into Spodoptera frugiperda Sf-9 cells 
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employing the calcium phosphase co-preciipitation 
method (see, M. Summers, et al., Tex. Agric. Exp. Stn. 
Bull. 1555, 1-57 (1987). Recombinant LTA* hydrolase 
enzyme vas purified from the transf ected sf-9 cells 
5 essentially as described by J. Gierse, et al., supra. 

One or more predetermined amounts of a compound 
of the invention were incubated in assay buffer (0.1 M 
potassium phosphate, 5 mg/ml fatty acid free BSA, 10% 
DHSO, pH 7.4) for 10 minutes at room temperature with 

10 250 ng of recombinant hLTA«H to allow binding, if any, 
between the enzyme and inhibitor. The stock enzyme 
solution was 1 mg/ml LTA* hydrolase, 50 mM Tris, pH 8.0, 
150 mM NaCl, 2.5 mM beta-mercaptoethanol , 50% glycerol. 
The specific activity of the enzyme was about 650 

15 nMoles/min/mg. LTA« (i.e., substrate) was prepared from 
the methyl ester of LTA4 (Biomol, Inc., Plymouth 
Meeting, PA) by treating the methyl ester with 30 molar 
equivalents of LiOH at room temperature for 18 hours. 
The LTA4 substrate in its free acid form was kept frozen 

20 at -80 • C until needed. LTA* (free acid) was thawed and 
diluted in assay buffer (minus OMSO) to a concentration 
of 350 ng/ml and 25 nl (8 ng) of LTA« substrate was 
added to the reaction mixture (total volume of reaction 
mixture « 200 Ml) at time zero. Each reaction was 

25 carried out at room temperature for 10 minutes. The 
reaction was stopped by diluting 25 Ml of the reaction 
mixture with 500 pi of the assay buffer without DMSO. 
LTB 4 was quantified in the diluted sample by a 
commercially available enzyme-linked immunoassay 

30 [Caymen Chemical Co., Ann Arbor, MI] using the method 
recommended in the manufacturer's instructions and 
compared to the amount of LTB 4 produced in a negative 
control (i.e., essentially identical conditions except 
without addition of an inhibitor compound) . The IC* 

35 was routinely calculated from the data produced. 
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LTB 4 and Tliromboxane Production toy Calcium lonophore 
stimulated Boas Blood for ltk Hydrolase xnhitoitor 
Activity 

Human blood, collected in heparin-containing 
vacutainer tutoes, was diluted i :4 with RPMI-1640 media 
and 200 Ml of the diluted blood was addad into each of 
the wells of a 96-well microtiter plate. One or acre 
concentrations of the l.ukotriene K hydrolase inhibitor 
compounds being tested vara prepared (diluted in DHSO, 

™t* » l 9<mtly Wlth ^ed whole 

blood. After incubating for is minutes at 37*c in a 
humidified incubator, calcium ionophore A23187 (Sigma 
Chemical Co., st. Louis, MO) was added to a final 
concentration of 20 acg/al and the incubation continued 
under the same conditions for an additional 10 minutes 
to allow LTB 4 formation. The reaction was. terminated by 
centrifugation (833 g, i 0 ai nute8 at 4#c) aj|d * y 
supernatant were analyzed for LTB 4 and thromboxane by 
commercially available enzyme-linked immunoassay. 
(Cayman Chemical Co., Ann Arbor, «) according to the 
nanufacturer's instructions. The ic* of each test 
compound was determined 

fro. th. ..ount of inhibition of VTB. production as 

ShlT *° *" "" BtU11 > »"y i» which no 

inhibitor compound was present. 



30 



35 



at vivo LTB 4 and Thromboxane Production toy calcium 

SET* 8tl " Ul * t ^ M ° U " «~ '« ^ Hydrolase 
Znhitoitor Activity 

Leukotriene A, hydrolase inhibitor compounds of the 
present invention were diluted to a predetermined 
2 C ° n ""f at '° n in *«»PAate buffered saline containing 
2% DMSO and 1% Tween 80. The compounds were 
administered by oral gavege to adult male outbred mice 
weighing approximately 20-30 gm at a dose of io mg/ko 
body weight. (Compounds given at a dose of 50 mg/ko 
body weight are designtated in following Table by the 
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. . sixty (40 ) mlnuto. o«or .d»ini.tr.tion of 
syobol, ••) Sixty ti i inv „ t ioi>, blood w.s 

«„ LTA. inhibitor compound of tboj. 

~»«~* (into ^"t^JTold to .ddod to 
r .troorbifI ^"Vf^Xto witb on o«»l 

M . .dd.d to . ^ lt „. c lB « 

supernatants were «» / ni -v. d inmunoasaays 

tCaV " ,™r". inotruotion.. Th. P«o«t 



compound • 



20 
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Tim flYP TtnTAi T Ti PffllBUgE &rTTVTTY 



15 









Murine Ex Vivo 
LTB 4 inhibition 


Ex. 
# 


Recombinant 
Hunan LTA« 
Hydrolase 
Assay 

| XCso 

ltaTh 

1 30 nM 


inhibition of 
Calcium lonophore- I 
Tnduced LTBi 1 

production in 
Human Blood 

ICjo 

HWB 

79 nM 


% I LTB 4 /at 1 nour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
! 50 mg/kg) 

25% 


44 
45 
46 


P 26 nM 

! 1.35 m 


116 nM 

1.5 MM . 


35% 


r 48 


1 150 nM 


390 nM 


1 46% 


I 49 
1 62 


1 190 nM 
1 30 nM 


490 nM 

T~ 310 nM 





20 



30 



63 



40% at 25 
MM 



35 



65 <; 


110 nM 


66 


220 nM 


67 


11 nM 


68 


480 nM 


69 


6.52 MM 


70 


35 nM 


71 


6.5 MM 


76 


2.9 MM 


112 


7 nM 


113 


1.23 MM 


114 


3 MM 


115 


60 nM 


116 


53 nM 


117 


3.9 MM 


118 


9 MM 



510 nM 



82%* 



18% 
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Recombinant 
Human LTA< 
Hydrolase 
Assay 



Ex. 
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Inhibition of 
Calcium Ionophore- 
Induced LTB 4 
Production in 
Human Blood 

rub 



25 



144 


L| 80 nM 


900 nM 


1 147 


1.06 uM 


730 nM 


I 198 


1 30 nM 


310 nM 


1 200 


350 nM 


1.9 MM 


| 201 


330 nM 


.. 1.75 uM 


1 202 


44% at 3 uM 




1 203 


I 380 nM 




3.3 uM 


1 204 


49% at 25 


- 




J uM 




1 9AK 


1 900 nM 


1 1»15 UM 


1 206 


J 200 nM 1 


1.65 UM 


I 207 


L 220 nM J 


640 nM 


I 208 


| 4 uM 1 


2.15 uM 


1 209 


3 UM 


2.34 uM 


210 


4% at 25 uM 1 




[ 211 I 


120 nM | 


620 nM 


212 | 


3 UM 1 


3.28 uM 


213 1 


1.3 UM 1 


4*65 uM 


214 J 


2.8 UM 1 


10 MM 


215 | 


85 nM 1 


190 nM 


225 


450 nM I 


1»86 uM 


226 I 


4% at 100 1 






MM 




227 T 


210 nM 


420 nM 


228 28% at 3 uM 1 


229 [ 


240 nM 


220 nM 


230 1 


390 nM | 


284 nM 



Murine Ex Vivo 
VTB 4 Inhibition 

% I LTB 4 /at l hour 

after 
administration of 
a 10 mg/Jcg 
(* indicates 
administration of 
50 sg/kg) 



94% 



13% 
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Recombinant 
Human LTA* 





Assay 


EX. 
| # 


UXiH J 


1 231_ 


5 uM I 


I 232_ 


2.1 UM _ 


\ 233 


370 nM 


[ 234 _ 


[ 8 UM 


i 235 


] 10 j*M 


T236 


1 20 UM 


1 237 


| 450 »M 


8238 


\ 50 nM 


I 239 


") 9 MM _ 


1 240 


1.07 |lM _ 


I 2A1 


| 600 nM 


1 242 1 I 32 


1 1 70 nM _ 
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Inhibition o£ 
Calcium lonophore- 
induced LTB 4 
Production in 
Human Blood 



10 MM 
490 nM 



244 



MM 



15 



1.77 MM_ 



20 



25 



246 


7 l*M _ 


247J 


100 nM 


248 


I 200 nM 


j49_ 


T 3.2 


250 


| 4.9 M«L 


251 


1 330 nM 


252_ 


1 160 nM 


253 


j 910 nM 


1 254 


1 6 MM_ 


1 ^55 1 280 nM 



1.86 MM 
180 nM 



70 nM 

605 nM 



Murine Ex Vivo 
LTB 4 Inhibition 

% I LTB 4 /at 1 hour 

after 
administration of 

10 mg/kg 
(# indicates 
administration of 
so mg/kg) 



98% 



49% 



97% 
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Ex. 
t 


Recombinant 
Human LTA* 
JiyoroxaBB 
Assay 

IC,o 
LTAjH 


Inhibition of 
Calcium Ionophore- 
Induced LTB 4 
production in 
Hunan Blood 

HWB 


Murine Ex Vivo 
LTB 4 Inhibition 

% I LTB./at 1 hour 

w m» m40^ C8 W A UWUt 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 


282 


3.7 UN 


1.37 MM 


57% 


283 


19 nM 


90 nM 




285 


130 nM 


1#73 MM 




286 


41% at 100 

i MM 


- 




1 287 


330 nM 


2.39 MM 


mm 


9 288 


700 nM 


960 nM 


0 


1 239 


43 nM 


316 nM 


- 


290 


450 nM 


528 nM 


94% 


291 


8 pM 


1.85 MM 


67% 


292 


7 nM 


52 nM 


- 


293 


480 nM 


3.2 MM 


93% 


294 


110 nM 


340 nM 


57% 


295 


440 nM 


604 nM 


80% 


296 


710 nM 


512 nM 


72% I 


297 


120 nM 


359 nM 


«* 


| 298 


2.5 fiM 


758 nM 




1 2 " 


57 nM 


133 nM 


93% 


300 


5 MM 


2.51 MM 


- 


301 


4.5 MM 


828 nM 


81% 


302 


3 MM 


2.40 MM 




303 


97 nM 


1.65 MM 




304 


15 nM 


112 nM 


80% 


1 305 


10 nM 


1.23 MM 


42% 


306 


5 nM 


177 nM 


11% 


307 


440 nM 
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EX. 
# 



309 



Recombinant 
Human LTA* 
Hydrolase 
Assay 

IC,o 
MM 



Inhibition of 
Calcium Ionophore- 
Induced LTB 4 
Production in 
Human Blood 

ICjo 

HHB 



2.5 MM 



1.77 MM 



930 nM 
44% at 100 



1.35 MM 



Murine Ex Vivo 
LTB« Inhibition 

% I LTB 4 /at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 
administration of 
50 ma/kg) 

96% 

96% 
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Ex. 
/ 



336 



337 



338 



10 



15 



340 
A 



340 
B 



340 

C 



341 
A 



341 
B 



20 



342 



Recombinant 
Human LTA* 
Hydrolase 
Assay 

IE* 
LTA«H 



Inhibition of 
Calcium lonophore- 
Induced LTB 4 
Production in 
Human Blood 

IC,,, 
HWB 



31 nM 



360 nM 



140 nM 



25 



346 
A 

346 
B 

346 
C 



11 nM 



120 nM 



550 nM 



5.7 jiM 



140 nM 



970 nM 



343 40% at 3 MM 

344 ? 11.1 tM 

345 I 35% at 3 MM 



31% at 3 MM 



1.9 MM 



2.2 MM 



187 nM 



628 nM 



690 nM 



74 nM 



330 nM 



730 nM 



8.9 MM 



930 nM 



2.12 MM 



13.5 MM 



3.57 MM 



6.69 MM 



Murine Ex Vivo 
LTB 4 Inhibition 

% I LTB 4 /at l hour 

after 
administration of 
10 mg/kg 
{* indicates 
administration of 
50 mg/kg) 



99% 



82% 



22% 



338 
B 


8 nM 


330 nM 


92%* 


338 
C 


34% at 3 mm] 


9.15 MM 





47% 



61% 



64% 



39% 



29% 



23% 



30 



347 1.8 MM 

A 



7.05 MM 



34% 
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EX. 
# 


Recombinant 
Hunan LTA« 
Hydrolase 
Assay 

LTA«H 


Inhibition of 
Calcium lonophore- 
Induced LTB 4 
Production in 
Human Blood 

HWB 


Nurina Ev Vivo 
LTB 4 Inhibition 

% I LTB 4 /at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 

50 mg/kg) 


347 

! B 


1.9 /An 


C ^ tilff 
D« 7 pH 


Ait 


347 
C 


5 nn 


tun 


52% 


348 

! A 


4 • o fM 


D* / MA 


42% 


348 
B 


440 nn 


sou nn 


22% 


348 

c 


290 nM 


540 nn 


/ 


349 
A 


480 nM 


all 

790 nn 


/ o • o% 


349 
B 


300 nM 


320 nn 


Aft* 


349 

C 


13 nM 


AAA mW 

200 nn 




350 
A 


19 MM 


13 • d Mn 




350 

IT 


550 nM 


ACA «l| 

950 nn 


JO> 


350 
C 


62Q nM 


l* 6/ fin 




351 
A 


1.08 pM 


2.72 MM 


- 


351 
B 


290 nM 


2.05 MM 


71% 


351 
C 


43 nM 


360 nM 


42% 


352 


120 nM 


~ 1.34 MM 


29%* 


353 


73 nM 


260 nM 


0 


354 
A 


51% at 3 MM 







10 



15 



20 



25 



30 
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Ex. ' 
* 


Recombinant 
Human LTA» 
Hydrolase 
Assay 

LTA.H 


Inhibition of 
Calcium lonophora- 
Induced LTB 4 
Production in 
Hunan Blood 

HWB 


Murine T*v Vivo 
LTB 4 Inhibition 

% I LTB 4 /at 1 hour 

after 
administration of 
10 mg/kg 
(* indicates 

ftdmi ni fitr'a'fcion of 

50 mg/kg) | 


1 354 
8 B 


280 nM 


quu nn 






354 
C 


480 nM 


x • id 


fift 


5 


355 
A 


« *» "7 |.|f 

1. 37 JIM 


* • <c j 0*n 


44% 




355 
B 


870 nn 


qia nM 


37* 


10 


355 
C 


28 nM 


nM 

«xu nn 


A ft ft 




356 
A 


350 nM 


i lO nil 

1.28 MM 


1 Aft 




356 
B 


170 nM 


Ten *«if 

750 nn 




15 


356 
C 


loo nM 


J4U nn 


a aft 




357 
A 


47 nM 


TOO miff 

/sfu nn 


57ft 


20 


1 357 

pi 


730 nM 


±h\j nn 


QUI 




357 
C 


210 nM 


4«u nn 


72ft 




357 
0 


40 nil 


14 u nn 





25 


358 
A 


1.55 /iM 


152 nM 






358 
B 


410 nM 


640 nM 


33% 


30 


358 
C 


87 nM 


590 nM 


13% 




359 
A 


100 MM 
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EX. 

¥ 


Recombinant 
Human LTA« 
Hydrolase 
Assay 

S ICk, 
LTA4H 


1 xnniDition of 
Calcium lonophore- 

Inducad LTB 4 
1 Production in 

Human Blood 

1 HWB 


1 rlUiilie EX Vivo 

LTB 4 Inhibition 

1 % I LTB./at 1 hour 

after 
1 aamxnistration of 
1 10 mg/kg 
1 (* indicates 

administration of 
I 50 mg/kg) 




400 


60 nM 


! 380 nM 


( 




1 401 


55 nM 


I 170 nM 


! 23% 




1 402 


20 nM 


1 180 nM 


1 58% 




1 403 


750 nM 


j_ 3.8 MM 




5 


404 


1.75 flK 


1 2.75 MM 


52% 




405 


420 nM 


1 2.01 MM 


1 49% II 




406 


500 nM 


I 4.0 MM 


46% 




407 


20 JIM 


S 707 nM 


0 




408 


76% at 100 1 
MM \ 


_ 




10 I 


1 409 


12 MM 


- 


- 




410 


33 MM ] 


- t 


- 




411 


2.4 MM | 


- 1 


- 




412 


190 nM 1 


240 nM 


72% n| 




413 


43 nM 


42 nM f 


86% JI 


15 


414 


11 MM 


830 nM 






415 


5 MM 


~ 1 


I 
-I 




416 


410 nM ! 


1.97 MM 1 


31% J 




417 


4.3 MM 


• 1 


J 




418 


12 MM 


— 1 


I 


20 


419 


47 nM ! 


120 nM ( 


90% | 




420 


57 nM 


133 nM 


93% 1 




421 


410 nM 


800 nM 1 






422 


100 nM 


660 nM 1 


37% 1 




423 


330 nM 


700 nM 1 




25 


424 


370 nM | 


850 nM i 





WO 96/10999 



PCTAJS95/12367 



- 313 - 





Ex. 
r 


Recombinant 

1 93m ■ — mm . m* m k 

1 Human LTA4 
1 Hydrolase 
Assay 

\ LTAjH 


Inhibition af 

Calcium Ionophore- 
Induced LTB 4 
Production in 
Human Blood 

HUB 


Murine Ex Vivo 
LTB 4 Inhibition 

% Z LTB 4 /at 1 hour 

after 
administration at 
10 mg/kg 
(* indicates 
administration of 
50 mg/kg) 


425 


16 nM 


360 nM 


60% 


426 


1 MAM t» 

210 nM 


403 nM 


40% 


427 


1 350 nM 


532 nM 


68% 


428 


500 nM 


6.6 MM 


2% 


429 


\ 250 nM 


288 nM 1 80% 


430 


I 110 nM 


290 nM 

mWmW W MIT! 


37* 


431 


*\ M 0S mm* %_m 

140 nM 


280 nM 


714 


432 


140 nM 


630 nM 


O K «- 

85* | 


433 i 


18 nM 


49 nM 


71% 


434 


10 nM 


63 nM 


100% 


435 | 


225 nM ! 


86 nM 




436 | 


720 nM 


550 nM 






A •» *T 1 

437 f 


113 nM 


693 nM 






438 | 


3.2 MM 








439 1 


18 MM 








4 J A 1 

440 1 


30 nM 








A A 1 1 

441 1 


470 nM 


410 nM 


57% 




.a it it f 
444 1 


300 nM 


900 nM 






445 f 


330 nM 


367 nM. 






A A C 1 

44 O 1 


35 nM 


160 nM 


70% 




447 


15 nM 


292 nM 


43% 




448 T 


820 nM 


825 nM 






449 


140 nM 


913 nM 






450 


240 nM 


304 nM 


91% 




451 ! 


6 nM 


? 


90% 




452 | 


20 nM 


290 nM 


57% f 
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Murine Ex Vivo 



10 



EX. 
# 


Recombinant 1 
Hunan LTA 4 I 
Hydrolase 
Assay 

IC50 


Inhibition of 
Calcium Ionophore- 1 
Tnduead I/TB< 1 
Production in 1 
Human Bxooa i 

IC 50 

H«| 


. % 

% I LTB^/at 1 nour 

after 
administration of 
10 mg/kg 
(* indicates 
administration 01 
so mg/kg) 

67% 

72% 


|455 
456 


11 nM 
87 nM 


180 nM 

440 nM 


457 


150 nM 


620 nM 


22% 


458 


560 nM 


1.39 MM 


_ 


459 


1 1.11 MM 


[ 2.4 |1M 


^4% 


1 460 


r 84 UM 




- 


1 465 


] 300 nM 1 470 


1 38% 


| 467 


1 60 nM 


1 226 nM 


71% 


496 


1 10 nM 


1 280 nM 


! 54% 


497 


1 200 nM 


1 216 nM 


| 45% 


498 


1 56 nM 


| 206 nM 


1 22% 


499 


\ 240 nM 


j 220 nM 


1 60% 




T 140 nM 


142 nM 


1 53% 


504 29 nM 


| 7.7 MM | 



15 



means Not Determined 
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We Claim: 



We Claim: 

X. A pharmaceutical composite comprising a compound 
of the Formula I: 

Ar 1 -Q-Ar , -Y-R-Z 

(I) 

or a pharmaceutical^ acceptable salt thereof, 

and a pharmaceutical* acceptable carrier, wherein: 

£ is an aryl moiety selected from the group consisting 

° f S (i) Phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 
the group consisting of CI, Br, F, CF„ lower 
alkyl, lower alkoxy, HHj, NO, and OH? 

(ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 

(iv) 2- or 3-thienyl, and 

(v) 2- or 3-furyl; . 

^ is an aryl moiety selected from the group consisting 



of: (i) 



(ii) 




(iii) X S X. ' and 



(iv) 



> CT 1 
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Q is selected from the group consisting of: 

(i) -0-, 

(ii) -CH,-, 

(iii) -OCHj-, 

(iv) -CHjO-, 

(v) -NH-; 

(vi) -NHCHj- , 
(Viij -CH^H-, 
(Viii) -CF,-, 

(ix) -CH-CH-, 

(x) -CH,CHj-, and 

(xi) carbon-carbon single bond; 

Y is selected from the group consisting of 

(i) -O-, 

(ii) -S-, 

(iii) -NH-, 

(iv) -S(O)-, and 

(v) -S(0,)-; 

R is selected from the group consisting of: 

(i) linear or branched Cj-c, alkylenyl; or 

(ii) -C(R*°) (R»)-(CHa).-; and 
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2 is selected from the group consisting of: 



0) -NCp 2 . 





, vii) a monocyclic or bicyclic heteroaromatic 
moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5- or 6-membered ring and the 
bicyclic heteroaromatic moiety comprises a 
fused 9- or lO-membered ring; 

wherein R» and are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower alkyl or allyl, 

(iii) benzyl, 

(iv) -<CH a ).COR IJ , 



N N 

H 

(vi) -(CHj).-OH; 



r» and R* are independently H or lower alkyl; 
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R 5 and R* are independently selected from the group 

consisting of: 

... „ N NH 

(i) H, (vi) | 



N-OH 

(ii) -OH, -O or -(CH,),-OH, (vii) — t 

NH, ' 

NH 

(iii) -(Oy.COR", (viii) — ^ , 

(iv) -(CH,).CONH(CH J ) b CO l R w # (ix) ~" f^P ; 

(v) -NHR", 



R 7 is H, halogen, lover alkyl, lover alkoxy, nitro, 
hydroxy, or R 7 taken together vith R w is an alkylenyl 
group having one or two carbon atoms; 

R» and R 9 are independently H, halogen, lover alkyl, 
lover alkoxy, NH,, NO, or OH; 

R 10 is H, lover alkyl, or R» taken together vith R 7 is an 
alkylenyl group having one or tvo carbon atoms; 

R" is H or lover alkyl; 

R 11 is selected from the group consisting of: 

(i) H, 

(ii) -OH or -O, 

(iii) -(CH,).COR 15 , 

(iv) -(CH,).CONH(CH,) k C0^ 14 , 

(v) -NHR' 7 ; 
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R u and R" are Independently hydrogen, -(CH,),C0R M , 



R" is -OR 16 , -NHR" or -NHNH,; 

R M is H, lover alkyl or benzyl; 

R" is H, lower alkyl, benzyl, -COR'* or -CONH,; 

X 1 is \|R« , -s-, or -O-, wherein R M is H, lower 

alkyl, -CONH,, -CSNHj, -COCH, or -SOjCH,; 

a and b are independently integers of from 0 to 5; 

n is l, 2 or 3; 

n is 0, l, 2 or 3; 

p is 1 or 2; and 

q is l, 2 or 3; 

provided however that where R is -C(R 10 ) (R")-(CH,) m -, and 
R 10 taken together with R 7 forms an alkylenyl group 
having one or two carbon atoms, then -Ai^-Y-R- is 



provided that at least one of R u and R M is 



hydrogen; 
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wherein X is -CH- or -N-, and r is 1 or 2, further 
provided that wherein Z is — and either R l or R', 



or 



both R l and R l are -(CHjhCOR 15 , then a is not 0. 



2. A pharmaceutical composition according to Claim 1 
wherein Z is an amine moiety of the formula 



R2 



3 A pharmaceutical composition according to Claim 2 
wherein R 1 is H or lower allcyl and R' is -<CH 2 ).COR» 
wherein R 15 is -OR w , -NHR 16 or -NHNHj. 

4. A pharmaceutical composition according to Claim 3 
wherein a is 1, 2 or 3. 

5. A pharmaceutical composition according to Claim 4 
wherein R u is -OR 16 or — HHR 16 . 

6. A pharmaceutical composition according to Claim 5 
wherein R 1 * is H. 

7. A pharmaceutical composition according to Claim 5 
wherein R w is methyl, ethyl or benzyl. 

8. A pharmaceutical composition according to Claim 6 
wherein R 15 is -OR 1 *. 
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9. A pharmaceutical composition according to Claim 6 
wherein R M is -NHR". 

10. A pharmaceutical composition according to claim 7 
wherein R" is -or". 

11. A pharmaceutical composition according to Claim 7 
wherein R 15 is -NHR". 

12. A pharmaceutical composition according to Claim 3 
wherein R» is -NHNH,. 

13. A pharmaceutical composition according to Claim 3 
wherein Ar'-Q-Ar^-Y- is 



wherein Q is -O-, -CH 2 -, -CF 2 - or -CH,o-, r» and R>» are 
independently H, lower alkyl, lower alkoxy, 
halogen, NHj or NO,. 

14. A pharmaceutical composition according to Claim 3 
wherein Ar , -Q-Ar J -Y- is 



X 2 is -s- or -CH-N-; 

Q is -CH,-, -CFj-, -o- or -CH,0- 
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15 . h composition .ccordin, to CUi. 3 

wherein Ar'-Q-Ar'-Y- is 



X 3 u -s-, -CH-H-; 

-CH.- -CF,-, -O- or -CHj°*' 
l» im H ic'wer 

NH, or NO,. 

16 . a p.—utic! — i«- accord to CUi. 3 
wherein -Ar'-V-R- is 




17 . X p^cotid edition aoooroin, to CX.i. » 
wherein 

q is -CH,- or -0-, and 

R i» is hydrogen or fluorine. 

i i ^««« 0 aition according to Claim 14 
IS. A Pharmaceutical coition ^ ^ ^ 

wherein Q is -CH,- or -O , ana 
fluorine. 

' i •. ^^nsition according to Claim 15 

fluorine. 

l0 . A p^ceutic! option .oooroin, to CUi. » 
wherein 

X J is -CH-N-. 
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. A pharmaceutical composition according to Claim 18 
wherein 
X J is -s-. 



22. A pharmaceutical composition according to Claim l 
wherein 



Z is 



3h 



wherein 

R* and R 4 may independently be H or lower alkyl 
R 5 and R« may independently be H f lower alkyl, 

-(OW.COR" or -(^.CONHCCHjJ^COR" 
n is o, i, 2 or 3. 

23. a pharmaceutical composition according to Claim 22 
wherein one of R 5 and R* is H and the other of R« 
and R 5 is -(CH,).C0R M . 

24. A pharmaceutical composition according to Claim 23 
wherein a is 0, l, 2 or 3. 

25. A pharmaceutical composition according to Claim 24 
wherein R ,s is -OR" or -NHR»*. 

26. A pharmaceutical composition according to claim 25 
wherein R'* is H. 

27. a pharmaceutical composition according to claim 25 
wherein R» is methyl, ethyl or benzyl. 

28. a pharmaceutical composition according to claim 26 
wherein R M is -OR 16 . 
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29 A pfc.rm.ceutic.1 edition eccordin, to Clei. 26 

wherein R u ie -»«>". 
,„. a pnar.ac.utic.1 coition according to Claim 27 

wherein R u ie -OR"- 
31 a pharmaceutic.! co^oeition eccordin, to CUi. 27 

wherein R u ie -HBR". 
„. A pha».cuti«l edition eccordin, to Claim 22 
wherein R" ie -NHHHj. 

H or methyl. 

34 . » pharmaceutic.! coepoeition eccordin, to clei. 22 
wherein n i. o or 1. end if «* * «• 
independently H or methyl. 

35 . X Ph.r~c.utid c-poeition eccordin, to Clei- 22 
wherein Ar'-Q-Ar 2 -*- ie 



« n -CH- -CF,- or -**>-. R« and R w are 
wherein Q is -O-f 1 ' Cr * * lotfC _ alkoX y, 

independently H, lower alky 1, lower alKoxy, 

halogen, NHj or HO,. 

I4 .j„ recording to Claim 23 
36. A pharmaceutical composition according 

wherein 
Ar'-Q-Ar 2 -*- is 
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H y or -CH-N- ; 

Q iS 

CH,-, -CP,-, -o- or -CHp-. 

37. A pharmaceutical composition according to Claim 23 
wherein Ar'-Q-Ar'-Y- is 



x 1 is -s-, -CH-N-; 

q is -CH,-, -CF,-, -O- or -CH,0-; 

R w is H f lower alkyl, lower alkoxy, halogen, 
HH, or NO,. 

38. A pharmaceutical composition according to Claim 23 
wherein -Ar'-Y-R- is 



39. * ph.rMc.uti«l composition according to cloin 3S 
wherein 

q is -CH,- or -O-, and 

R tt is hydrogen or fluorine. 

40. A pharmaceutical composition according to Claim 36 
wherein Q is -CH,- or -0-, and R» is hydrogen or 
fluorine. 

41. A pharmaceutical composition according to Claim 37 
wherein Q is -CH,- or -0-, and R» is hydrogen or 
fluorine. 
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42. A pharmaceutical composition according to Claim 41 
wherein 

X 3 is -CH-N-. 

43. A pharmaceutical composition according to Claim 40 
wherein 

X J is -S-. 

44. A pharmaceutical composition according to Claim l 
wherein Z is 




45. A pharmaceutical composition according to Claim 44 
wherein R n is -(CH,),COR u . 

46. A pharmaceutical composition according to Claim 45 
wherein R u is -OR". 

47. A pharmaceutical composition according to Claim 45 
wherein R 15 is -NHR W . 

48. A pharmaceutical composition according to Claim 45 
wherein Ar'-Q-Ar^-Y- is 

wherein Q is -0-, -CHj-, -CF 2 - or -CH,0-, R 1 and R 19 are 
independently H, lower aDcyl, lower alkoxy, 
halogen, NH 2 or NQj, 

49. A pharmaceutical composition according to Claim 45 
wherein 
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Ar'-Q-Ar 2 -*- ia 



X* is -s- or -CH-N- ; 

q is -<*,-. -CF a -, -O- or -CHaO- 

50. A pharmaceutical composition according to Claim 45 
wherein Ar'-Q-Ar 1 -*- i« 



x » is -s-, -CH-H-; 

-cH- -cf,-, -o- or -cap-; 

I". „, 'lower h * 109 * n ' 

NHj or HOj. 

51 . x pMrB .c.uti=*l coition .ccordi., to C1.1. «* 
wherein -Ar J -Y-R- is 




„. * ^c-tid co.po.ition .ecorain, to CU1. 4. 
wherein 

Q i S -CH 2 - or -0-» w» d 

R » is hydrogen or fluorine. 

• according to Claim 49 
53 . A pharmaceutical comport ion accord g ^ 

wherein Q is -CH 2 - or -O-, and R « ny 
fluorine. 
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55. 



56. 



57. 



A pharmaceutical composition according to Claim 50 
wherein Q is -CH 2 - or -O-, and R» is hydrogen or 
fluorine. 



A pharmaceutical composition according to Claim 54 
wherein 

X s is -CH-N-. 



A pharmaceutical composition according to Claim 

wherein 

X 2 is -s-. 



A pharmaceutical composition according to claim l 
wherein z is 



A pharmaceutical composition according to claim 57 
where R 15 and R 1 * are each hydrogen. 

A pharmaceutical composition according to Claim 57 
wherein Ar 1 -Q-Ar 2 -Y- is 



Q is -O-, -CHj-, -CF 2 - or -CHjO-, R" and R 19 , 
independently H, lower alkyl, lower alkoxy, 
halogen, NI^ or N0 2 . 
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60. A pharmaceutical composition according to Claim 57 
wherein 

Ar'-Q-Ar'-Y- is 




X 1 is -s- or -CH-N-; 

Q is -CHj-, -CFj-, -O- or -CHjO-. 

. A pharmaceutical composition according to Claim 57 
wherein Ar 1 -Q-Ar J -Y- is 




-S-, -CH-N-; 

-CH,-, -CF 2 -, -O- or -CHjO-; 
H, lower alkyl, lower alkoxy, halogen, 
NH, or NO,. 

A pharmaceutical composition according to claim 57 
wherein -Ar^-Y-R- is 




. A pharmaceutical composition according to Claim 59 
wherein 

Q is -CH 2 - or -0-, and 

R w is hydrogen or fluorine. 



X 3 is 
Q is 
R 19 is 
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60 



„ » ptarwoootical exposition .ceordin, to CUi- 
SZ 0 i. -O.,- or -0-. - R 1 ' U »yoxo,« or 
fluorine. 

» w.«« ca utical composition according to Claim 61 
fluorine. 

ts . a ph ar»c«utiol oo»po.ition oocordin, to Clai. 65 
wherein 

X 3 is -CH-N-. 
„. » p M r»=.uticl coition aeoordin, to ciai. 6« 

wherein 

x j i8 -s-. 

68 A pharmaceutical composition according to 

Claim 1 wherein Z is a monocyclic or hxcyclic 
neteroaromatic moiety having at least one 
heteroatom, wherein the h.teroatom is 
nitrogen, and wherein the monocyclic 
heteroaromatic moiety comprises a 5- or 6 
; e ^e d ring and the hicyclic ^oaromatic 
moiety comprises a fused 9- or 10-membered 



ring. 



69. 



A pharmaceutical composition according to 
Claim 63 wherein Z is selected fro. . the .roup 
consisting of imidazolyl, benzxmxdazolyl, 
Lidazopyridinyl, triazopyridinyl, purxnyl, 
triazolyl, and thiazolyl. 



WO 96/10999 



PCT/US95/12367 



- 331 - 

70. A pharmaceutical composition according to Claim 69 
wherein Ar'-Q-Ar'-Y- is 




wherein Q is -0-, -C*-. -CF a - or -ay)-, F« and R» are 
independently H, lower allcyl, lower allcoxy, 
halogen, HH, or HO,. 

71. A pharmaceutical composition according to Claim 69 

wherein 
Ar'-Q-Ar'-Y- is 



X 2 is -S- or -CH-N-; 

a is -CHj-, -CFj~# -°- or -CHjO-- 

72. A pharmaceutical composition according to Claim 69 
wherein Ar'-Q-Ar'-Y- is 



X» is -S-, -CH-M-; 
Q i 8 -CH,-, -CF,-, -O- or -Oip- J 

r«» is H, lower allcyl, lower allcoxy, halogen, 
NHj or NO,. 



SUBSTITUTE SHEET (RULE 26) 
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73. A pharmaceutical composition according to Claim 69 
wherein -Ar*-Y-R- is 




74. A pharmaceutical composition according to Claim 70 
wherein 

Q is -CHj- or -O-, and 

R 19 is hydrogen or fluorine. 

75. A pharmaceutical composition according to Claim 71 
wherein Q is -CH 2 - or -0-, and R 19 is hydrogen or 
fluorine. 

76. A pharmaceutical composition according to Claim 72 
wherein Q is -CH,- or -O-, and R 19 is hydrogen or 
fluorine. 

77. A pharmaceutical composition according to Claim 76 
wherein 

X 3 is -CH-N-. 

78. A pharmaceutical composition according to Claim 75 
wherein 

X 2 is -S-. 
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79. A pharmaceutical composition according to Claim 1 
wherein Ar 1 -Q-Ar 2 -Y- is 



wherein Q is -O-, -CH,-, -CP,- or *' and *" ar< 

independently H f lower alley 1, lower alXoxy, 
halogen, NH, or NO,. 

80. A pharmaceutical composition according to Claim 1 
wherein Ar'-Q-Ar'-Y- is 



81. A pharmaceutical composition according to Claim 
wherein Ar , -Q-Ar a -Y- is 





X 2 is 
Q is 



-s- or -CH-N-; 

-CH,-, -CF 2 -, -O- or -CH,0-. 




X' is 
Q is 
R w is 



-S-, -CH-N-; 

-CHj-, -CFj-, -o- or -CHjO-; 

H, lower alkyl, lower alkoxy, halogen, 

HHj or NOj. 
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82. A pharmaceutical composition according to Claim l 
wherein -Ar'-Y-R- is 




83. A pharmaceutical composition according to Claim 79 
wherein 

Q is -CH 2 - or -0-, and 

R 19 is hydrogen or fluorine. 

84. A pharmaceutical composition according to Claim 80 
wherein Q is -CHj- or -0-, and R lf is hydrogen or 
fluorine. 

85. A pharmaceutical composition according to Claim 81 
wherein Q is -CH 2 - or -0-, and R 1 * is hydrogen or 
fluorine. 

86. A pharmaceutical composition according to Claim 85 
wherein 

X 3 is -CH-N-. 

87. A pharmaceutical composition according to Claim 84 
wherein 

X 2 is -S-. 

88. A pharmaceutical composition according to Claim 1 
wherein the compound is selected from the group 
consisting of: 

N-[l-[2-[4-( pheny lmethyl ) phenoxy ] ethyl ) - 
piper idin-4 -y 1 ] acetamide ; 

N- [ 1- [ 2 - [ 4 - (pheny lmethyl ) phenoxy ] ethyl ] - 
pyrrolidin-3-y 1 ] urea ; 
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N- [ 1- [ 2- [ 4- (pheny lmethy 1) phenoxy ] ethyl ) - 
piperidin-4-yl]urea; and 

5- [ 2-methyl-l- [ 2 - [ 4 - ( pheny lmethy 1 ) phenoxy) ethyl ) - 
piper idin-4 -y 1 ) -lH-tetrasole , monohydrate . 

89. A pharmaceutical composition according to Claim 8 
wherein the compound is selected from the group 
consisting of: 

3- [ [ 3- [ 4- (pheny lmethyl) phenoxy ) propyl ] amino) - 
propanoic acid; 

3- [methyl [ 3- [4- (pheny lmethyl) phenoxy) propyl ] - 
amino) propanoic acid; 

3- ( [ 4- [ 4- (pheny lmethyl) phenoxy] butyl) amino) - 
propanoic acid; 

3-[ (3- (4-phenoxyphenoxy)propyl)amino)- 
propanoic acid; 

3- [methyl [ 3- ( 4-phenoxyphenoxy ) propyl ) amino] - 
propanoic acid; 

3-[ [4- (4-phenoxyphenoxy) butyl)amino] - 
propanoic acid; 

3-[ [3-[4-[ (4-f luorophenyl)methyl]phenoxy]propyl)- 
methylamino) propanoic acid, monohydrochloride; 

3- [methyl [ 3- ( 4- ( 2 -thieny lmethyl) phenoxy )propyl) amino) • 
propanoic acid, monohydrochloride; and 

3- [methyl [ 3- [ 4- ( 3-thieny lmethyl) phenoxy ]propy 1 ) amino) « 
propanoic acid, monohydrochloride. 
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90. A pharmaceutical composition according to Claim 10 
wherein the compound is selected from the group 
consisting of: 

ethyl 3-[ [3-£4-(phenylmethyl)phenoxy]propyl]- 
amino ] propanoate ; 

phenylmethyl 3 [methyl [ 3- [ 4- (phenylmethyl ) - 
phenoxy ] propyl ] amino ] propanoate ; 

ethyl 3-[[3-(4-phenoxyphenoxy)propyl]- 
amino ] propanoate ; 

ethyl 3- [methyl- [ 3- [ 4- (phenylmethyl ) phenoxy ] - 
propyl ] amino ] propanoate ; 

methyl 3- [methyl [ 3- [ 4- (phenylmethyl) phenoxy ) - 
propyl ] amino ] propanoate , hydrate ; 

ethyl 3-[4-[4-(phenylmethyl)phenoxy]- 
buty 1 ] amino ] propanoate ; 

phenylmethyl 3-[ [4-[4-(phenylmethyl)phenoxy]- 
buty 1 ] amino] propanoate ; 

phenylmethyl 3- [ [ 3- (4-phenoxyphenoxy) - 
propyl ] amino] propanoate ; 

phenylmethyl 3- [methyl [3- (4-phenoxyphenoxy) - 
propyl ] amino] propanoate ; 

phenylmethyl 3- [ [4- (4-phenoxyphenoxy) - 
butyl ] amino ] propanoate ; 

methyl 3 - [methyl [ 3- [ 4- (2-thienylmethy 1) - 
phenoxy ] propyl ] amino ] propanoate ; 
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methyl 3- [ 3- [ 4- [ ( 4 -f luorophenyl) methyl ] - 
phenoxy] propyl ] -methylamino] propanoate; 

* 

ethyl 3 - [ [ 4 - [ 4 -phenoxyphenoxy ] butyl J - 
amino] propanoate ; 

methyl 3 - [methyl [3-[4-( 3-thienylmethyl) - 
phenoxy ]propyl]amino]propanoate; and 

methyl 3-[ [3-[4-(4-fluorophenoxy)phenoxy]- 
propy 1 ] methy lamino ] propanoate . 

91. A pharmaceutical composition according to Claim 21 
wherein the compound is selected from the group 
consisting of: 

l-[2-[ 4- (phenylmethyl) phenoxy ] ethyl ] -4-piperidine- 
carboxylic acid, monohydrochloride, hydrate; 

1- [ 2 - ( 4 -phenoxyphenoxy) ethyl ] piper idine-4- 
carboxylic acid, monohydrochloride; 

!- 1 2- [ 4- [ ( 4-f luorophenyl) methyl ) phenoxy ] ethyl ] - 
piperidine-4-carboxylic acid, monohydrochloride; 

!_ ( 2- [ 4- ( 3-thienylmethyl) phenoxy ) ethyl ] piperidine-4- 
carboxylic acid, monohydrochloride; 

1- ( 2- [ 4 - ( 4 -f luorophenoxy ) phenoxy ) ethyl ] piper idine-4 - 
carboxylic acid, aonohydrochloride; 

1- [ 2- [ 4- [ ( 3-f luorophenyl ) methyl ] phenoxy] ethyl ] -4 - 
carboxylic acid, monohydrochloride; and 

1- [ 2- [ 4- ( 2-thieny lmethyl) phenoxy ] ethyl ] piper idine-4- 
carboxylic acid, aonohydrochloride. 
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92. A pharmaceutical composition according to Claim 29 
wherein the compound is selected from the group 
consisting of: 

1- [2-[4- (phenylmethyl) phenoxy ) ethyl] piper idine- 

4 -car boxamide ; 

1- [ 2- [ 4- (phenylmethyl) phenoxy ) ethyl ] -3- 
piper idinecarboxamide ; 

(+) 2S-alpha-methyl-l- [2- [4- (phenylmethyl) - 
phenoxy ) ethyl ] -4 -alpha-pyr idinecarboxamide ; and 

(cis) -2R, 6-dimethyl-l-[2-[4-(phenylmethyl)phenoxy]- 
ethyl ] piper idine-4-carboxamide . 

93. A pharmaceutical composition according to Claim 30 
wherein the compound which is selected from the group 
consisting of: . 

ethyl 1- [ 2- [ 4 - (phenylmethyl) phenoxy ) ethyl ) -3 - 
piper idine carboxylate; 

ethyl 1- [2- (4- (phenylmethyl) phenoxy ) ethyl) - 
4 -piperidine-carboxylate , monohydrochloride ; 

1- [ 2- ( 4-phenoxyphenoxy ) ethyl ) -4 - 
piper idinecarboxamide ; 

methyl 1- ( 2- [4- (phenylmethyl) phenoxy ) ethyl) - 
3-pyrrolidineacetate ; 

methyl 1- [ 2 - ( 4 - (phenylmethyl ) phenoxy ) ethyl ] - 
3-pyrrolidine-carboxylate ; 

ethyl 1- [2- (4-phenoxyphenoxy) ethyl ] -4- 
piperidinecarboxy late , monohydrochloride ; 
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(±) ethyl 2-methyl-l-t2-[4-(phenylmethyl)phenoxy]- 
ethyl]piperidine-4-carboxylate; 

ethyl 1-12- (4-phenoxyphenoxy) ethyl ] piper idine-4- 
acetate, nonohydrochloride; 

ethyl l-[2-[ [5- (phenylnethyl) thien-2-y l]oxy) ethyl ]- 
piper idine-4 -carboxy late ; 

ethyl l-[2-[4-[ [3-fluorophenyl)nethyl)phenoxy)ethyl]- 
piper idine-4 -carboxylate; 

ethyl 1- [ 2- [ 4- ( 2-thienylnethyl) phenoxy ] ethyl] - 
piperidine-4 -carboxy late- 
ethyl l-[2-(4-[ (4-f luorophenyl)nethyl]phenoxy)ethyl]- 
piperidine-4-car boxy late; 

ethyl 1- [ 2- [ 4 - ( 3-thieny lnethyl ) phenoxy ] ethyl ] - 
piper idine-4 -carboxy late ; 

ethyl 1- ( 2- [ 4- ( 4-f luorophenoxy) phenoxy) ethyl] - 
piperidine-4-carboxylate, nonohydrochloride; and 

methyl (cis) -2R, 6-dinethyl-l- [ 2- [ 4- (phenylnethyl) - 
phenoxy ] ethyl ) piper idine-4 -carboxylate . 

94. A pharmaceutical conposition according to Clain 46 
wherein the compound is 

nethy 1 8- [ 2- C 4 - (phenylnethyl ) phenoxy ) ethyl ) -8 - 
azabicyclo [3.2. 1) octane-3 -carboxylate . 



95. A nethod for treating an LTB 4 -nediated inflanmatory 
disease comprising administering to a mammal in need of 
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treatment a therapeutically effective amount of a 

compound of the Formula I: 

Ar'-Q-Ar'-Y-R-Z 

(I) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Ar 1 is an aryl moiety selected from the group consisting 
of: 

(i) phenyl, mono-, di-, or tri-substituted 
phenyl with the substituents selected from 
the group consisting of CI, Br, F, CF„ lower 
alkyl, lower alkoxy, NH,, HOj and OH; 

(ii) 2-, 4- or 5- thiazolyl, 

(iii) 2-, 3- or 4-pyridinyl, 

(iv) 2- or 3-thienyl, and 

(v) 2- or 3-furyl; 

Ar 3 is an aryl moiety selected from the group consisting 





Q is selected from the group consisting of: 
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(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

(x) 

(xi) 



-CHj-, 

-OCHj-, 

-CHjO-, 

-NH-; 

-NHCHj-, 

-CHjNH-, 

-CF,-, 

-ch-ch- , 

-CHjCHj-, 



and 



carbon-carbon single bond; 



Y is selected from the group consisting of 

(i) -O-, 

(ii) -S-, 

(iii) -NH-, 

(iv) -S(O)-, and 

(v) -S(0,)-; 



R is selected from the group consisting of: 

(i) linear or branched Cj-C, aDcylenyl; or 

(ii) -C(R'°) (R U )-(CH,).-; and 
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(IV) I 1 « N 



(vii) 



a monocyclic or bicyclic heteroaromatic 
moiety having at least one heteroatom, 
wherein the heteroatom is nitrogen, and 
wherein the monocyclic heteroaromatic moiety 
comprises a 5- or 6-membered ring and the 
bicyclic heteroaromatic moiety comprises a 
fused 9- or lO-membered ring; 

wherein R> and R J are independently selected from 
the group consisting of: 

(i) H, 

(ii) lower alkyl or allyl, 

(iii) benzyl, 

(iv) -(CHjJ.COR 15 , 
(V) N N 

i 

H 

(vi) -<ch,).-oh; 



r» and R* are independently H or lower alkyl; 
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R 5 and R 6 are independently selected from the group 

consisting of: N NH 

(i) H, (vi) — < I . 



N-OH 

(ii) -OH, -O or -(CH,).-OH, (vii) — t , 

NH 

(iii) -(CH 2 ).COR» r (Viii) ( , 

(iv) - ( CH,) .CONH ( CH 2 ) t COjR 14 ,- (ix) HN-^ 

O 

(v) -NHRi 7 , 

R 7 is H>. halogen, lower alkyl, lower alXoxy, nitro, 
hydroxy, or » 7 taken together with R 10 is an alkylenyl 
group having one or two carbon atoms; 

R* and R' are independently H, halogen, lower alkyl, 
lower alkoxy, NH Jf NO, or OH; 

R 10 is H, lower alkyl, or R 10 taken together with R 7 is an 
alkylenyl group having one or two carbon atoms; 

R" is H«or lower alkyl; 



R" is selected from the group consisting of: 

(i) H, 

(ii) -OH or -0, 

(iii) ' -(CH,).COR 15 , 

(iv) -(CHjhCON^CHjhCOjR 16 , 

(v) -NHR 17 ; 
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R° and R M are independently hydrogen, -(CH,).COR 15 , 
provided that at least one of R° and R M is hydrogen; 

R w is -OR», -NHR" or -NHNH,; 

R w is H, lower alkyl or benzyl; 

r" is H, lower alkyl, benzyl, -COR" or -COHHj; 

X 1 is \jRie , -S-, or -O-, wherein R'» is H, lower 



alkyl, -CONH,, -CSNHj, -COCHj or -SOjCH,; 

a and b are independently integers of from 0 to 5; 

a is 1, 2 or 3; 

n is 0, 1, 2 or 3; 

p is 1 or 2; and 

q is l, 2 or 3; 

provided however that where R is -C(R 10 ) (R")-(CHj)«-, and 
r 10 taken together with R 7 forms an alkylenyl group 
having one or two carbon atoms, then -Ar J -Y-R- is 



/ 
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wherein X is -CH- or -N-, and r is 1 or 2, further 

provided that wherein Z is — N and either R 1 or R* r 

N R2 

or both R 1 and R 1 are -(CHj),COR 15 , then a is not O. 

96. A method according to Claim 95 wherein Z is an 
amine moiety of the formula 

R2 

97. A method according to Claim 96 wherein R 1 is H or 
lower alkyl and R? is -(CHjj.COR" wherein R 15 is 
-OR 16 , -NHR' 4 or -NHNHj. 

98. A method according to Claim 97 wherein a is 1, 2 
or 3. 

99 A method according to Claim 98 wherein R u is -OR 16 
or -NHR 1 '. 

100. A method according to Claim 99 wherein R" is H. 

101. A method according to Claim 99 wherein R w is 
methyl, ethyl or benzyl. 

102. A method according to Claim 100 wherein R 15 is 
-OR 16 . 

103. A method according to Claim 100 wherein R 15 is 
-NHR 16 . 
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104. A method according to Claim 99 wherein R u is -OR". 

105. A method according to Claim 99 wherein R 15 is 
-NHR 1 '. 

106. A method according to Claim 97 wherein R 15 is 
-NHNHj. 

107. A method according to Claim 97 wherein Ar'-Q-ArMf- 



wherein Q is -O-, -CH,-, -CP,- or -CH,0-, R* an 
r w are independently H, lower allcyl, 
lower alkoxy, halogen, NH, or NO,. 

108. A method according to Claim 97 wherein Ar l -Q-A 
is 



109. A method according to Claim 97 wherein Ar'-Q-Ar'-Y- 
is 



is 





X J is 
Q is 



-S- or -CH-N-; 

-CH,-> -CF,- f -O- or -CH,0-. 
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-S-, -CH-N-; 

-CHj- # -CF 2 -, -O- or -CH 2 0- ; 
H, lower alfcyl, lover alkoxy, halogen, 
NHj or NO}. 

110. A method according to Claim 97 wherein -Ar a -Y-R- is 



X» is 

Q is 
R» is 




111. A method according to Claim 107 wherein 
Q is -CH 2 - or -O-, and 

R" is hydrogen or fluorine. 

112. A method according to Claim 108 wherein Q is -CHj- 
or -O-, and R w is hydrogen or fluorine. 

113. A method according to Claim 109 wherein Q is -CH 2 - 
or -0-, and R 1 ' is hydrogen or fluorine. 

114. A method according to Claim 113 wherein 
X s is -CH-N-. 

115. A method according to Claim 112 wherein 
X 1 is -S-. 

116. A method according to Claim 95 wherein 
Z is 
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wherein 

r 3 and R* may independently be H or lower alkyl 
r 5 and R* may independently be H, lower alkyl, 
-(CHjJ.COR 15 or -(CH 2 ),CONH(CH 2 ) b COR 16 

n is 0, 1, 2 or 3. 

117. A method according to Claim 116 wherein one of R 5 
and R 6 is H and the other of R 6 and R 5 i» 
-(CH^.COR 15 . 

118. A method according to Claim 117 wherein a is 0, 1, 
2 or 3. 

119. A method according to Claim 118 wherein R 15 is -OR 16 
or -NHR 16 . 

120. A method according to Claim 119 wherein R 16 is H. 

121. A method according to Claim 119 wherein R 16 is 
methyl, ethyl or benzyl. 

122. A method according to Claim 120 wherein R 15 is 
-OR 16 . 

123. A method according to Claim 120 wherein R 15 is 
-NHR 16 . 

124. A method according to Claim 121 wherein R 15 is 
-OR 16 . 

125. A method according to Claim 121 wherein R 15 is 
-NHR 16 . 

126. A method according to Claim 117 wherein R 15 is 
-NHNHj. 



WO 96/10999 



PCTAJS95/12367 



- 349 - 

127. A method according to Claim 117 wherein n is 0 or 
1 and R 5 and R* are independently H or methyl. 

128. A method according to Claim 126 wherein n is 0 or 
1, and R 5 and R* are independently H or methyl. 

129. A method according to Claim 117 wherein 
Ar'-Q-Ai^-Y- is 

wherein Q is -0-, -CHj-, -CF 2 - or -CHjO-, R 8 and R 19 are 
independently H, lower alkyl, lower alkoxy, 
halogen, NHj or N0 2 . 

130. A method according to Claim 117 wherein 
Ar 1 -Q-Ar*-Y- is 

X 2 is -S- or -CH-N-; 

Q is -CHj-, -CF 2 -, -O- or -CHjO-. 

131. A method according to Claim 117 wherein 
Ar'-Q-Ai^-Y- is 

X s is -S-, -CH-N-; 

Q is -CHj-, -CF 2 -, -o- or -CHjO-; 
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r" is H, lower alKyl, lower alkoxy, halogen, 

NHj or N0 2 . 

132. A method according to Claim 117 wherein -Ar*-Y-* 
is 




133. A method according to Claim 129 wherein 
q is -CHj- or -0-, and 

R 19 is hydrogen or fluorine. 

134. A method according to Claim 130 wherein Q is -CR^ 
or -O-, and R 19 is hydrogen or fluorine. 

135. A method according to Claim 131 wherein Q is -CHj 
or -O-, and R 19 is hydrogen or fluorine. 

136. A method according to Claim 135 wherein 
X 5 is -CH-N-. 

137. A method according to Claim 134 wherein 
X 2 is -S-. 

138. A method according to Claim 95 wherein Z is 




139. A method according to Claim 138 wherein R 12 is 
-(ay, COR 15 . 

140. A method according to Claim 139 wherein R 15 is 
-OR' 6 . 
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141. A method according to Claim 139 wherein R 15 is 
-NHR U . 

142. A method according to Claim 139 wherein 
Ar'-Q-Ar^Y- is 

wherein Q is -O-, -CHj-, -CF 2 - or -O^O-, R 8 and R 19 are 
independently H, lower alkyl, lower alkoxy, 
halogen, NHj or N0 2 . 

143. A method according to Claim 139 wherein 
Ar'-Q-Ai^-Y- is 

X 2 is -S- or -CH-N-; 

Q is -CHj-, -CF 2 -, -O- or -CHjO-. 

144. A method according to Claim 139 wherein 
Ar'-Q-Ai^-Y- is 

X s is -S-, -CH-N-; 

Q is -CHj-, -CF 2 - , -O- or -CHjO- ; 

R 19 is H, lover alkyl, lower alkoxy, halogen, 
NH 2 or N0 2 . 
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. A method according to Claim 139 wherein 



r 1 * is hydrogen or fluorine. 

U7. A method according to Claim 143 wherein Q is -CH,- 
or -o-, and R 19 is hydrogen or fluorine. 

148. A method according to Claim 144 wherein Q is -CH^- 
or -0-, and R 19 is hydrogen or fluorine. 

149. a method according to Claim 148 wherein 
X s is -CH-H-. 

150. A method according to Claim 147 wherein 
x 2 is -s-. 

151. A method according to claim 95 wherein 2 is 



is 




. a method according to Claim 142 wherein 
q is -CHj- or -O-, and 




152. A method according to Claim 151 where 



r" and R 



are each hydrogen. 
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153. method according to Claim 151 wherein Ar^Q-Ar^-Y- 
is 

wherein Q is -O-, -CHj-, -CP 2 - or -CHjO-, R 8 and R 19 are 
independently H, lover alkyl, lower alkoxy, 
halogen, NHj or N0 2 . 

154. A method according to Claim 151 wherein 
Ar'-Q-Ai^-Y- is 




X 2 is -S- or -CH-N-; 

Q is -CHj-, -CF 2 -, -O- or -CH 2 0- . 

155. A method according to Claim 151 wherein 
Ar 1 -Q-Ar*-Y- is 

X 3 is -S-, -CH-N-; 

Q is -CHj-, -CF 2 - , -O- or -CHjO-; 

R 19 is H, lower alkyl, lower alkoxy, halogen, 
NHj or N0 2 . 
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156. A method according to Claim 151 wherein -Ar'-Y-R- 



is 



to 



15 7. A method according to Claim 153 wherein 
q is -CH 2 - or -O-, and 

r 19 is hydrogen or fluorine. 

158. A method according to Claim 154 wherein Q is -CH r 
or -0-, and R 19 is hydrogen or fluorine. 

159. A method according to Claim 155 wherein Q is -C^- 
or -O-, and R 19 is hydrogen or fluorine. 

160. A method according to Claim 159 wherein 
X s is -CH-N-. 

161. A method according to Claim 158 wherein 
X 2 is -S-. 

162. A method according to Claim 95 wherein Z is a 
monocyclic or bicyclic heteroaromatic moiety 
having at least one heteroatom, wherein the 
heteroatom is nitrogen, and wherein the 
monocyclic heteroaromatic moiety comprises a 
5- or 6-membered ring and the bicyclic 
heteroaromatic moiety comprises a fused 9- or 
10-membered ring. 

163. A method according to Claim 162 wherein Z is 
selected from the group consisting of 
imidazolyl, benzimidazolyl, imidazopyridinyl, 
triazopyridinyl, purinyl, triazolyl, and 
thiazolyl. 
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164. A method according to Claim 163 wherein 
Ar'-Q-Ai^-Y- is 




wherein Q is -O-, -CHj-, -CF 2 - or -CHjO-, R 8 and R 19 are 
independently H, lower alkyl, lower alkoxy, 
halogen, NHj or N0 2 . 

165. A method according to Claim 163 wherein 
Ar 1 -Q-Ar*-Y- is 

X* is -S- or -CH-N-; 

Q is -CHj-, -CF 2 - , -o- or -CHjO-. 

166. A method according to Claim 163 wherein Ar'-Q-Ax^-Y- 

is 

X 3 is -S-, -CH-N-; 

Q is -O^-, -CF 2 -, -O- or -CHjO-; 

R 19 is H, lower alkyl, lower alkoxy, halogen, 
NHj or N0 2 . 
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167. A method according to Claim 163 wherein -Ar^Y 
is 




168. A method according to Claim 164 wherein 
Q is -CHj- or -O-, and 
R 19 is hydrogen or fluorine. 



169. A method according to Claim 165 wherein Q is -CHj- 
or -O-, and R 19 is hydrogen or fluorine. 

170. A method according to Claim 166 wherein Q is -CHj- 
or -O-, and R 19 is hydrogen or fluorine. 

171. A method according to Claim 170 wherein 
X 3 is -CH-N-. 

172. A method according to Claim 169 wherein 
X* is -S-. 

173. A method according to Claim 95 wherein Ar'-Q-Ai^-Y 



is 




wherein Q is -0-, -CH^, -CF 2 - or -CHjO-, R 8 and R 19 ' 
independently H, lower alkyl, lower alkoxy, 
halogen , MI^ or N0 2 . 



are 
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174. A method according to Claim 95 wherein 
Ar'-Q-Ar*-*- is 




X 2 is -S- or -CH-N-; 

Q is -CH,-, -CF r , -O- or -CHjO-. 

175. A method according to Claim 95 wherein A^-Q-Ar^-Y- 
is 

-S-, -CH-N-; 

-CHj-, -CF 2 -, -o- or -CHjO-; 
H, lover alkyl, lover alkoxy, halogen, 
NHj or N0 2 . 

176. A method according to Claim 95 wherein -Ar*-Y-R- is 




177. A method according to Claim 173 vherein 
Q is •CH 2 - or -0-, and 
R 19 is hydrogen or fluorine. 



X 5 is 
Q is 
R 19 is 



178. A method according to Claim 174 vherein Q is -CHj- 
or -O-, and R 19 is hydrogen or fluorine. 
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179. A method according to Claim 175 wherein Q is -CHj- 
or -o-, and R 19 is hydrogen or fluorine. 

180. A method according to Claim 179 wherein 
X s is -CH-N-. 

181. A method according to Claim 178 wherein 
X 2 is -S-. 

182. A method according to Claim 95 wherein the 
compound is selected from the group consisting of 

H- [ 1- [ 2- 1 4- (phenylmethyl) phenoxy ] ethyl] - 
piperidin-4-yl] acetamide ; 

N- [ 1- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl] - 
pyrrolidin-3-yl ] urea ; 

N-[l-[2-[ 4- (phenylmethyl) phenoxy ] ethyl) - 
piper idin-4 -y 1 ] urea ; and 

5- [ 2-methy 1-1- [ 2- [ 4- (phenylmethyl) phenoxy ] ethyl) - 
piper idin-4 -y 1 ) -lH-tetrazole , monohydrate . 

183. A method according to Claim 102 wherein the 

compound is selected from the group consisting ol 

3- 1 [ 3- [4- (phenylmethyl) phenoxy ) propyl ) amino) - 
propanoic acid; 

3-(methyl ( 3- [4- (phenylmethyl) phenoxy Jpropyl) - 
amino] propanoic acid; 

3- 1 [ 4- 1 4- (phenylmethyl) phenoxy )butyl] amino] - 
propanoic acid; 

3- [ [ 3- ( 4-phenoxyphenoxy ) propyl] amino] - 
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propanoic acid; 

3- [methyl [ 3- (4-phenoxyphenoxy) propyl ) amino] - 
propanoic acid; 

3-[ [4- (4-phenoxyphenoxy) butyl] amino] - 
propanoic acid; 

3-[[3-[4-[ (4-f luorophenyl)methyl]phenoxy]propyl]- 
methylamino) propanoic acid, monohydrochloride; 

3- [methyl [ 3- [ 4- ( 2-thienylmethyl) phenoxy ] propyl ] amino] - 
propanoic acid, monohydrochloride; and 

3-(methyl [ 3 - [ 4 - ( 3-thieny lmethy 1 ) phenoxy) propyl) amino )- 
propanoic acid, monohydrochloride. 

184. A method according to Claim 104 wherein the 

compound is selected from the group consisting of: 

ethyl 3 - [ [ 3- [ 4 - (pheny lmethy 1 ) phenoxy] propyl ) - 
amino ] propanoate ; 

pheny lmethy 1 3 [methyl[3-[4-(phenylmethyl)- 
phenoxy ) propyl ] amino ) propanoate ; 

ethyl 3-[ [3- (4-phenoxyphenoxy) propyl) - 
amino ) propanoate ; 

ethyl 3- [ methyl- [ 3 - [ 4- (pheny lmethy 1 ) phenoxy] - 
propyl ) amino ] propanoate ; 

methyl 3- [methyl [ 3- ( 4- (pheny lmethy 1) phenoxy ] - 
propyl] amino] propanoate, hydrate; 

ethyl 3 - [ 4 - [ 4 - ( pheny lmethy 1 ) phenoxy ] - 
butyl ] amino ] propanoate ; 
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phenylmethyl 3 - Cl 4- [4 Ml*enylmethyl) P henoxy]- 
butyl ] amino ) propanoate ; 

phenylaethyl 3-t[3-(4-phenoxyphenoxy)- 
propyl]amino]propanoate; 

phenylmethyl 3-lmethyl[3-<4-phenoxyphenoxy)- 
propyl] amino)propanoate ? 

phenylmethyl 3-[[4-(4-phenoxyphenoxy)- 
butyl ] amino]propanoate ; 

methyl 3 ^methyl[3-[4-<2-thienylmethyl>- 
phenoxy]propyl)amino]propanoate; 

methyl 3-[3-[4-[ (4-fluorophenyl) methyl] - 
phenoxy] P ropyl]-»ethyla»ino]propanoate; 

ethyl 3-[[4-[4-phenoxyphenoxy]butyl]- 
amino] propanoate ; 

methyl 3-lmethyl[3-[4-(3-thienylmethyl)- 
phenoxy]propyl]amino]propanoate; and 

methyl 3-[ [3-[4-(4-f luorophenoxy)phenoxy]- 
propyl]methylamino]propanoate. 

185 a method according to Claim 122 wherein the 
185. a me«i aroup consisting of: 

compound is selected from tne group 

1 . [2 . t 4-(phenylmethyl)phenoxy]ethyl]-4- P iperidine- 
carhoiylic acid, monohydrochlor ide , hydrate; 

l-[2-(4-phenoxyphenoxy)ethyl]piperidine-4- 
carboxylic acid, monohydrochlor ide; 
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1- [ 2- [ 4 - [ ( 4-f luoropheny 1 ) methyl ] phenoxy ] ethyl ) - 
piperldine-4-carboxylic acid, monohydrochloride; 

l- [ 2- 1 4- ( 3-thieny lmethyl) phenoxy ] ethyl)piperidine-4- 
carboxyllc acid, monohydrochloride ; 

l- [ 2- [ 4- ( 4 -f luorophenoxy ) phenoxy ) ethyl ] piper idine-4 - 
carboxylic acid, monohydrochloride; 

i-[2-[4-[(3-f luoropheny 1 ) methy 1 ) phenoxy ] ethy 1 ] -4 - 
carboxylic acid, monohydrochloride; and 

1- [ 2- [ 4- ( 2-thieny lmethyl) phenoxy ] ethy 1 ] piperidine-4- 
carboxylic acid, monohydrochloride. 

186. A method according to Claim 123 wherein the 
compound is selected from the group consisting of: 

l-[2-[ 4- (pheny lmethyl) phenoxy ) ethyl ] piperidine- 

4-carboxamide ; 

1- [2- [4- (pheny lmethyl) phenoxy ] ethyl] -3- 
piper idinecarboxamide ; 

(+) 2S-alpha-methyl-l-t2-[4- (phenylmethyl) - 
phenoxy ] ethyl ] -4-alpha-pyridinecarboxamide ; and 

(cis) -2R, 6-dimethyl-l- [ 2- [ 4- (phenylmethyl) phenoxy] - 
ethy 1 ) piperidine-4-carboxamide . 

187. A method according to Claim 124 wherein the 
compound which is selected from the group 
consisting of: 

ethyl 1- [ 2- [ 4 - (phenylmethyl) phenoxy ] ethyl ] -3- 
piperidine carboxylate; 
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ethyl 1- [ 2- [ 4 - (pheny lmethyl ) phenoxy ] ethyl ] - 
4-piperidine-carboxylate, monohydrochloride; 



1- [2- (4-phenoxyphenoxy) ethyl) -4- 
piper idinecarboxamide ; 

methyl 1- [ 2- [ 4 - (pheny laethyl) phenoxy ) ethyl) - 
3-pyrrolidineacetate; 

methyl 1- [ 2 - I 4 - ( pheny lmethyl) phenoxy ) ethyl J - 
3-pyrrolidine-carboxy late ; 

ethyl 1- [ 2- (4-phenoxyphenoxy) ethyl] -4- 
piperidinecarboxy late , monohydrochlor ide ; 

(±) ethyl 2-methyl-l- [ 2- [ 4- ( pheny lmethyl) phenoxy ] - 
ethy 1 ] piper idine-4 -carboxy late ; 

ethyl l-[ 2- (4-phenoxyphenoxy) ethyl ] piper idine-4 - 
acetate, nonohydrochloride; 

ethyl 1- [ 2- [ [ 5- (pheny lmethyl) thien-2-yl) oxy] ethyl ] - 
piper idine-4-carboxylate ; 

ethyl l-[2-[4-[ [3-f luorophenyl) methyl )phenoxy) ethyl) 
piper idine-4 -carboxy late ; 

ethyl l-[2-[4- (2-thieny lmethyl) phenoxy] ethyl] - 
piper idine-4 -carboxy late ; 

ethyl l-[2-[4-[ (4-f luorophenyl) methyl) phenoxy) ethyl] 
piper idine-4 -carboxy late ; 

ethyl 1- [ 2- [ 4- ( 3-thieny lmethyl ) phenoxy ) ethyl ) - 
piper idine-4 -carboxy late ; 
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ethyl l-[2-[4- ( 4-f luorophenoxy ) phenoxy ] ethyl ] - 
piper idine-4-carboxy late, monohydrochloride; and 

methyl (cis) -2R, 6-dimethyl-l- [ 2- [ 4- (phenylmethyl) - 
phenoxy ] ethyl ] piperidine-4-carboxy late . 

188. A method according to Claim 140 wherein the 
compound is 

methyl 8-[2-[4- (pheny lmethyl ) phenoxy J ethyl ] -8- 
azabicyclo [3.2.1] octane-3 -car boxy late . 



